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L 



Ji ^J-JjJ! I -La ol j£ y> 01 (^o-Lp) ^ *>. & LI oL^LjJl o^La ^o-L*-oJ J-JjJI I -La ^ jJL L j_*_— j 

*il ^LioJl ^3 JAA—j C^Loidj 4— Lo-P d-o j Jj C4jbl -J>tJ ^3 ^*_L*-oJl L^j j*AA—j CO JpL— a obi (1) O^IJlpI 

^%Ji*Jl ^3 ^Ijlp^/ ^Jud! 4do-*J I a o_^j c-wo>cj o j_>J1 ^*_L*aJI oL^ILj e- j-n^ ^3j c<u>— L-o ajjjjj 

. l^-o-I I jLo^ oL>Jl ^ ' y y yy U^ w? l c L-^" i I ^ 
* j-s^ ^^3 (_£-U! j c<l>JL*j ^£-LJ! ^^AoJI 4 JL—A 3 ^-L*-oJ ^a^oJI yo ^Jo ^jj yJ^>\ jlS" j^LiaAoJl 1 -La ^y*j 

'.^jj*)Ilj ^Ajlj L*aJ|j d jA)l Ojljj L^_*— Aj 0 j ^J aoJI ^aIAoJI 

•2 

(jlj C^o-L*Jl ySiasJl 4-->c_£Aa i J^AiaJl t^w- vsX5\j (1)1 ^lp ^J-o^Jl (J*)L>- ^y» CoL>eJl (_£-Aa |t-L*jJl 4 j jl y JA-ol IwLvO ^lp -^"LJl 

^■Iaaa-q^ I d>ljL^-a 4— ojj^j c d>*}LSdAoJl ^Jj>- c->ljLgos 4-wojJ ^Lp •sLoAp'^/Io dLb^ l:j^^dA)l^ 4 aAoJL ^^Ao-oJI ^-L*aJI I ^-*>jL>o 
4^P y& j-oJlj < ’(jij~*~ S ^ I pIjI jl ^>eJl j d^L-oJlj cjjj ^iJl ji ^^L*aJI ^o-*Jlj C^jl-Ul ^*-L*a)I t^-JL-vl ^>1 Jj>cA-*>! j C^J— L*a)Ij 

.4A-Is? jJl ol jl>o)[l j 4_La_J^-j 'b/ 1 c_A>jaA)I dU^l c^lSd-'yi jl-L^I ^ 

jj^ (Science, Technology, and Society STS) j L>- j ^Ji*Jl jy> d^UJJ dd-UAa LLaLi ^ jj ^oJiS 

u, > 2 

^1 Jj>tL-*)| <jL->- (Jlxjillj cJ j j-oi2lJJ ^ 4 _-*>jLoo 3 ^j. LsLs^^fL C^i>so»Jl 4— oJo ^3 

.4 *s>- jJ j^s}\ 

9 - t- " 

ol>tJ c_J*^UaU 4 -jL>o| CjLaLsxjI L-oJo j c4^jL->cJ| 4_la_JL)'^ L 4iL*jloJl 4^*/?lo jJl aLL>JIj k_j*^UaJl j^2y ^ Lp J-sS" _ yJl 

.oL>sJl ^3 4lpl3 obis" l^Lobxjj cl^u*.l j C-»Lw^LjJl 

Cjl-AL>o'yi 4— oJo {jA c4^3 (1 )j_sX— xj ^jjl 4>c_s3lj 4 j J j ^^^-P 4^)— « 4j-aLsi LiLil) * J^A-laJl Jjjy 

.4j>-LloJl C->lolSLa^lj ^l-b^L-ol ^y. w>eJ 4 ^jL>o^I 

. 4-jLj><JI ^>-b-oJl ^-oJ >- ^3 ^jLJI j ^ jxj C>l)J> 4osJ_4j Lo^ 3 LljjJl JJ^> jl^L jiJ f-LoJo'yi J^ooo j L-oJo 

./ijgjQJI /Hdj-oJI ^ cjUidU^JI j^ip ^LL Laigjn ^ pj ^IUI /uLaJiUI 

jl Lg-o— L^J 4i_s^?l j_^Lp oJipLJ CjL C->L--*»L-a'| ^^3 ^^Lp ^-iodoJl 0-tpL-v-o J-A JoJj>cJl 4^-ol—*i'yi 4jLiJi 

4X5"jLt-aj ^JL*Jl ^y^>Kj j_^Lp 4j-LpL-v-aj C4— a jJl 4j b>- ^3 0*}\^JLoJl J C4^-L-«Jl Oljl jllll ^L>ol ‘^-U'L^'j C L^_oJ-*o 
/^P j^*o ^l)l oLw^LijJl 4_*J ^ip 4 jjJl 3 ^a JjI^o ^-L*^o>-U 0 j£j Lob L>-Lo jl oL-s^L jJl ^-L^J ^cJ-oo C—*>to I 

.4i,wbJl b>-^J^X^)dJ 4_a 1 .Jj>c-L-*j I j_^Lp 4 j jw\J t-f.li-XS"^ /t-*-A L«J-<>-U 0 ^ j y & ^jJl 

C^l jl^-oJl pLoj jSj£}\ JjI ^ 1? 4— oJo j 4_w^lo jJl ^3 ol— *»L-**I ^^Lp ^JLsxJl (>Lo ^3 -bwL>sJl 

jLx>-I ^jo dU jJ *jpU>Jl JajL>- j_^Lp ^ j-4j ^v— L*o oL>dl -U jj ^-Lll ibJl L*jJ! j c j s^LLJl j^p -Xxio j 4— d*Jl 

L^al-X^-*»L ^Axi^-U ^wj c^U^I jdLaJl JjI o*^ISw-oJI ^j->- ]gjg>-j c_^JL-*>lj c4»aL*Jl ^^L-oJlj |t-^LL<>Jl 

^^b,<ga ^a d^La ^L*_oJl ^Lp^ C^ ^ >L ^-LdJ I ^_^-P Oj-Aa^J| ^^-L*A^jl k— >L— b| C4jlil>«_oJl ob>cJl C-A3I ^-a ^3 

. ^ ^ X-d^-c-oO J Jao y 0*!)lSLda ^3 l^_J j 4j>-L>tJl JAP l^aljokA^ol J L^A>J L*-aj 4P ^AAa 

:Lr Jj Uj (jJbJI j^ipll jj£,l j :iiig 

.4^-a>jJ-oJI d»Lw^L jJl ou'y l>c_a J5" Jajl jaJI j c d> L-*/? L jJ I ^3 Lg_Lal^>j 43 oJs>-j ddJ ( \ ) 

. 0*^lSw-oJl \s\s>-j |t-^LLaj cdLa jJ-*_a ^y* ^jLi ?j jA> Loo ^-LdoJl Jjjy ( Y ) 
:J^ ^j-a dLi A J 4^-o— LdJl t-Ulo^d-oJlj y^ 2 j» ^3 ^d^AU da ja)I j^jL*_oJ! ^Jj>- J- a ^Ao (T) 
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— O — > aC , — f ) jLuUu*A C > U^<9 

. 4_o_l*)u bU j 4_o_lxo ^Jp ^*_Jo b JuS>zJ ( I 

!^LLs ^lp ~li J C A3 -\j Ol> (^ 

. AJb>- (Jl jJi? oL^LjJI (_P^i ol 

.L^u*iIjAj Ij^Lv^j oLw^Ljli b>«_« i)j£j bl 

'3i (j -0~S^ Jl b ^ip Ij^b ^~l*l<Jl Oj^VJ (1)1 

^ . 
bbl J^J l^jbaj bj^J (1)1 

.oLw^LjJl aXL ^Jl ^1 p Ij^li Oj^j bl 

.(^-l*^Jl ‘*— ■ ’bS” (Jbb-- cllbj ^vojAlU (J j^J ^-^bol ^1 j3l ( t) 

. aJ ^bbiJl jb>tJ ^Z>c_oJ I ^0 i»_^_^oba AP j^)^ aJs-JL) 1 ^\ J^3 1 (®) 

Oljbxjjj Olo-ftb*os c_3 yo J j^ij A^ 3 ^! 1 J ^Jl*Jl (_£ j^-wos ^lp ^-0* A^jbvj^)/ 1 Cob-ftb*^>Jl ^1 j)j>-lj obv^bjJl |»1 (*0 

.iwob-^lj c—> j^Jlj pLo-L*JI 

: i^-ilc JLjSQll |^J ^^OJl iljtjl^lt Jyaj 

.^jlbJl ojLg-« 01 
.C^>e-Jlj A-wb jjJl OjLg-« □ 

.(Cj oU aJ jjjl aSwXJLj Ajlx)lvob/lj j^b/2^>Jlj £^>-l j-^ |»|jbtlvb □ 
...^Iju^l c^-ibJl j£*jc^\ :L^w« j A^ii>«-oJl apI jjL j£jc^\ ojlg_« 01 
. Lj j jiSvJlj lobs' j LgjLi j)bl ®jl^° 01 

• ^l^lj ^0 J>>UJ| □ 

.La ^p j oli yu &^ J a^jIo ^ j^ojj ollgjg>e-o Jbw ^1 p oUUl J oUa^^Jl ^JOOJ ojlg-^ 01 

.a^jj I obbbil ^l-b-ti^ol Sjlgos 0] 

Si_UI±xll ljQ£ Qn liljj 

^ ^b!l ^bl! 00 L/ 2 J! j jiuJ <w?L>eJl ^bl wL&'y I j cjIw^LjJI ^wj jJjJ oblwL&Vl ^ jbSUl ^ jp^-^ 3 j2 ^i 0 ) 

.^J-oISsjj Jajl A j l-b>- j ^ j^ >c -° br°^ J ctwiL^Jl l^J I ^Jb>tjj (^o_Lp) 

'.(£ j^O bj^-bxslj k jbSUl o!-b- j o-b>- j ^JS" ( T ) 

. 0 Jj>- jJl ^ jZL>cji cbbOSb^l j f-l jbl-ob! bJJ^j ^k JliaJl (_^w\J S^bjj 0 wb>- jJl A^wlbs 

.A-bcd! ol> j^^°j o-0>- jJl ^ jj^- 5 bb jp- 
Sb>Jl ^3 l^jljLsJajj ^ jjO'y I ^>1 j^Jl l^UbUj l^J A^v^bloJj ^JfclUl j L^jIp j^ 3 o_3 ycS CO Jj>- jU ]g)g>c^ 

. A_J^xJl 

. o~b- ^Jl ^ jj^ ^3 A^*>j bo bf I UJk 1? A,<g -<>J l ‘Uoli 

^Pjjj C^*»jw\Jl (_£ j^>s-oJ ^U^obAi'yi 0 ^SldJl <J Iblfij J jboj c^^OsUj w\J-o oJj>-j ^y> (Y*) 

.^S" ^]| Ja^^Jl br^J t *— ^J.^.,*.vH b^° 4 ~o-L*J! o^loJl j& 

* * 

jOiLJl br* J^’ JjLsoJI ^ypyuj cttb^J^Oi 8 OXo 0-b-j JS” br* (^J- 5 J^" 

.(_£ | a ^UJl oU?L> jJl Jaj jj jJ ^1 J 

s- ** *# ^ ^ 

aIs-Jo I b^*ib*> 0 -)j>- ^J l («IjIp L bo j ll^lojl a!?^ > ^ oJlj cob"^^^ ^JL*-oJI b^° J^^^* ®0>~j ^ b* <Vi *b** ) 

.(oil j-sSIaJ c^jL*j Jw^-P Cg-b^»l J ^J-J-*J c j^SobU aJIwo* cA^Jb>- ola^-slaj) Aj^jjj 

2 

Jj J^Jl ^ip jJ jboOl j A^lp b^jb^J o~0>- j 0 ^:i; j J-S ^lp AP j^o 3 Oloj-\J t^jbSvJl b^*b 3 lob” ( *\ ) 
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^Jl jJl (Jjbjuj o ll ob>L>-)fl CjL j <LllJLoJl aIL-j^/Ij bg-pl jjb *UP j_»/2 y* aIL-J 4>LS-— o 'b/ 1 Jj* 

|t-J ^^Jl djLL/5 1 J-oJl J jlA>- £• y^> ^3 I^jLj r*-J ^jbgJ ^ C->ljLx>-l < jLSvJl ^J-o-sXuj t^JUaJl Lg_oJj^ (jl 

.<Lvo->ji£]l oljLsi>-'yi e-bj <JL>c_4 ^3 jjjlajj ^_)wL>cj j- 4 I j!b\j* ^ jj LS c L ao! j_p| 



jbSJl 



*. ? ^ tf * f. 

L^jLI? jJ ~bi j c i jIiSvJI oIp j-*/ 3 j-oj ULJ j UabJjl aJs-J y* opI>- ^1 j_^*< ^J l j JlSbju'J I 

JlSL^I aJo ^Pjj bo.5" t^lxXlwo'yij J-Jj>tJlj C-^L-Lo-P (J^b>- yo col ols*)b*Jl j- 4 ^JUaJl 

O jJl ^ j— o jJlj <U~JwU^Jl 



(V) 



. 4»\^C < 



plppll JjJ^JI jga 

c. ^ :» > ^ 

JajL-j jJlj |*JL*^>Jlj <U!-ojJl Aia>cJlj *-_3l-LA ^ I ( /j« wVj 1 I Ja ^3 o J j>- ^1_P o j ^iLoJl ol-L>- jJl ( jjs OwL>-j UjbJ c)| 

A>JU>j j (J jLj ^3 Oj>- Jja Jj>cj C— *^>cj ^J_P -Li £_*/? J ‘L-o <-_3-LgJl j-wJ — ^*_> jjbJl j ^ jI>e-oJl ^jJb ^ j 4^-o~J-*jJl 

t— slj-A^JI Jj-wA>uJ J-g-oJj jjjlaJi <J j^3 ^ c^L*-oJJ b^-o-LL b-uL>- Jj« aJjL>«-o jA ^ t * J jLwoL) 4-o|jJj jl o Jj>- j ^J5” 

^ S' £. ,V 

,4j 4_»/?L>«Jl AjLpIJjIj AjIjL^jsj oJ*-o-oJl <CIw2j>c_Jo ,*J_*-o ISO Jl *U3 j-Xjb ^JJl CL3 jJl ^3 toi jJL-oJl 

SjJ-J jJl t JLA j^i XifcILfcaJ lJuS 

oj j^? ciLsLol J j5w*>j j jioJl j-«jjwUJ Lgj>-li>cj *Ai ^woj>«j llslj JJjJ! Ij_a b)j5\j oi bJjL>- -L5J 

tl)i ‘US cii-Jo bo-oj t4jlxS” ^S i. JUaJl oljJ bs ^9 Ji-JjJl ol^>- JJ Jajj -ii-^pbvwJ bo -0 ^3 «. JliaJl V jbS" ob>cjL/3 

4-JbJl j^ 2 ?byAJl ^-b*-oJl 4j>cjb/? y*).+/2~Z v JliaJl < jllS" 4j>cjL^? ^jo o j^^oJl Ojj^aJl ol>- ttjJJ <twwUlb ^JJjJl o-\jli Jj^j IJlA 

.^yjl J Sj oJj>-j ‘UvjJb 

jj9jj |t-b^Jl oI> J >xJ3 obo jJu*-oJ! 0 J-A j-oj b^_-ojj.5j oJj>- jJb 4 J 2 -J j^Jl obo jb*_oJl ya ^-Lp JJ J ! 0 -U>- jJl iajAo ( ^ ) 
( j«jjaJI (_2 jJ^j |tJ-*^Jl j^bv^jsj JjLj j <lojJLoJl jj bo5 i ^SJzJl oljbg-o j <u^*)bs-o'yi oI>JlLsj2^JI j ^ojwUJl ol^>j 

.^->jiJl ^Ia I j^?*-lj | I ^jJLoJl 

. ^jcw^blJl oJ_A ^j-o-sXoj oA>- jJl ya ^|5" J-^abL J jbJ /t-^J pJ^xJl I J-A ^3 ! 6 - 1 ^ jJl ( Y) 

. ( j-ojjwJl ^s o-\j-L>eJl obo jb^-oJlj ^-JliaJl (_^-J <U2 jL*J! obo jU-Jl jjo Jaj ^Jl b^J^i>- ^Uj ! <U jab>- Q 
A^jIj^-I 0 j j-m^j 4_pLv2_o j-ojjJl ^3 bg. d*A>zj y>- jj>Jl ^J-^-Jl C-jb>- j>*-* b^J*^b>- ^Jo <!L~s>- ! C^l>- j^s-° Q 

.^-oLaJI j Ala^-tA-oJJ aJjU 

. j-ojjJl ^3 b^Jjbj ^Jl O b>eJJa^2-oJ I j-o .iAP jj |t-^J 1 <U^*»bvo^n Ota jAo L) 

f-bjl <il J_ a| J^JL>tJj l^_o I -l>tJL-o I ^Jl*-oJJ ( j^oJ ^Jl 4 -Ja-oJI JjL- jJl ^1 ojbsi^yi |f^J • 4-o»A^eJLwwoJl <Lwo-%b*jJl ^1 j _1 

.^-IxJl J |t-J-*Jl <tJ_o»P 

^ySjj <Ls^>tJl *bu! jj ^_L*^JJ jJbo-) ^Jl ( j^*jjwLJ| Jr° Uljb-o_— o pJ^xJl I Ja ^c_s/3 jj ! A>- j lAoJl jJjJl ^ □ 

oJ-A ^jI>s-oJl j^ 1 pbul l^-ol (j* 4 -^^-*Jl lib-^3 L? jI^Jl oJ-* 

iJjJaJl 

. c_3bJ^S"*yi — O^ASbi-oJl ^js>- — 4 JL 3 L 0 JI J jl j>«Jl — ^-A JJl >.- a+/?*^\ — ^jjlxJl ^JxJl — a^UaJjJ I 4 JL jlaJl jl S j^/?L>c_oJl Li 

: ^j-aJjLLJl 3 >b id 2 jJL4 I 3 IU 

. -LjJjJl oL j^-*/ 3 jl ‘ J j— *J I ~ olj^-o-Jl — -LjLJI obJIa^o — -LobjJl ol jla>- — a j^ JoJl Li 

: 4-uuLL*)t ^jJUll jLL L >>l v 

Aj jj>-*Jl a!>- jjJJ La3 j ^-J*)UaJl ( j^2jLv^j>- j ^ jI>c_oJl J AiJ-^JUwoJl ^JxJl Uljb>- J>c_o c- j^/? ^3 ^-j j-lJl AAj jbu>-l ^J LI 

.^lloJl C^3 jJlj A^o-JaJ|j 
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y^A (jk CliLwalj^) jLudu *a l-uLa 

i tai^t ^ujjJLdl l£* 

^3 *xpL«*jj < c3 i JUajl h; l ? */?%\ ^Sblj -,^3^ I l ^ *. . «■> *x>- c ] 

.0 ^>- j^Ji 

i^y* jjJuJl 3j^a ^ jLjj 

f. S* f. 

l$j tdlSw*! ^xJl A<*_^_oJl J I d-l^-LI Ia 3 j 4_^ol>tla J*£- j\ 4_ w jL>w3 o jdv? Cblp j-o J> c_a ^1 j k J*)UaJl <U3 ^Ju d-*S t A j-dol I— i 

‘tvoJj Ajjj jiaJl oAa c_3wL^j^ tlgj J^oll^dl <L<>_^oJl jdxj^l ^ bj d_3 (j^l*jJL) 4_P 3l jil ^ jJL^j Ap ^-<>->s_dl 3 ! jil 

. JjjjAJl £*>e_Lj J ^j^dJl ^jA *)I Jj (jjldl 

! ^A JJl > 2.*/2.*.\ I 

jlSo^llj Cbla jJ_*dl ^jA jji jdl plpwlld t^j*)UaJl ^jA ^ddj (Jljp-o jl 4«yg9 jl ~b~b>6j ^^ddl twAS jdl <J^l>- jd> I— 1 

jl^S^I 43 IS" ( J^>c_d ^3 JloJo J LgJlP JjAla ~lpl jk J^3 j dUSj ^dl I-Ia j\ 4^2jjJl did Ado jdl (J jddl jl oLd-^l j\ 

j\ 4_ol*Jl jlSsS^/l ^jA jd jdl ~bJ jj ^IdlLj 4^ol>o'yi aS"jLLJI ^1p £w<»b>sJl o i£ % ^ |t-dd)l jl ddil |»L-P j 

3L*-bU*>L> dldj o jSo jl 4jd-| jl ( Ja>- ^j. (J J-s^ 5 jAJ l gl*Zk9 da ^Sj jlSoVl plp-dd aA-o-P ^jA ^-1^1)'^! wbu j o ^ScUoJl 

4^_>jl ^3 ^LaJJI k.. A «/9 *J I CjI ^2S>- ^y2^>z\j ( jSC*JJ to j!>Ji}\ cfiJj t_^p>-L/3 Oj-i 0 J j^oJl J I a]^J yS- jlSo'^l 

! 4^a»Lw*)| CjI ^2J>- 

.4jL1j jlSo'yi pLpJ^a. 1 ^jJl jJJ ! J ^IJlP^I 
^v<>^>tij 4^»wjJlj e j^y^ C_5^” ‘-^*S"bJl ! ^ jJg 

.e->^Ua]| Ails' 4 S"jL1oj ijlSoVl JlJ y 

.oLl>-'yi j\ A,<g 9 1 ^^^-P -laS j^>Jl j^P jl J ^SvoJl *^_3 jj>- !jlSv3 % yi 

:o^lSLt^JI Jl>- 

t c_J*^Ual] ^ Jj>cJ jl Jplp 03wL>c_a aLSw-oJ (J ^-1 jl <J l_3-L^j 4^^L*J| ^ ^laJl -b>-l ^A LI 

iLJAj J-oJl*S C4Jw sXJi iiSw-a 4_^_>-l ^oJ ^yJuJl j»S\Al]| jl 4^o_L*Jl CjI jb>z Jl ^lo! ^J-P k^j^^UaJl OJjij ^j| AfljjjaJl 0 -La l_3-L^j 
dilu J^P ola j-L*-a ^ pjJl J ( J^alS"j ^-33 -b Jj>cj dSsdd I Jj Jj>&j l^_La o! ^JaicJl J^a 3 J_P -LaS ^lp 4_^>c_jl I 

L^jI jlcw*-^ jl^>"i dSldoJ ! dilil d^o-oJl (J ^-L>tl! ^JLoj jk tl^j j^>Jl (jpLi>tJl^ ilSldoJ I 

«a_ji3I ja ^3 ^jdJl dUu ^w^_*s ^UL j dSCo-oJl (J jApxJI j ^jdJl ^bSeJl dSCd»Jl ^ ^-*1^° 

. 1^^a>I j3 1 dSCddJ 4_^_)lda ^ 

!4d3d)Jlj j\ 

jlSo^ Ij f-l I (J^lo ^J-P pJda j| ^b>- L^-jIj 4_dd IboJl 4 JL ^1? k fij z^Sdjj 4_Jaj2iJ I (3 ^iaJl -b>-l 4_L ^laJl dUS ^Jd>J LI 

^lp t ojjdl j k ^jJ jdC ll]| oljLg-a do-o ^Jl 4d ^laJl o A a d J -^j j ^ ^ k ^yJ j\ »— J^AiaJl j 

4_^ploJi>-'^!l kjb' i A>-lS" 4d3doJl^J jl ^>Jl k— jI^Ij J^P I ^>c-s3> ^ Ip Jddl) 4»a ^PwLa ^1^3^! ^P 

.k^j^AiaJl <_£jJ 

4_d^A> S y I ^a 3wLP jl 4^P ji jlSsdl 0 J_P ^i| dd^Jl IAa j ddL-dl ^j-a ddgJJ Jj-X>o ^3 dl3 Ldl Ol ^Jdd LI 

jd t JUzU 4_s^ jdl 4j>- Is I ApI jdl dilb 4da! CbldddoJl Ojl^V Lpl ^3 t_3 jJJadl 

k ^»ljlJl ^^Lp ^_L*dl IaS^Aj 0 ^SdJl l)IA> ^j-a ^jdjdl j\ Of-do'Vl j j3 o -d) J dLslba j 4i_alS" 0 

tddgJlj 4l 3 , a) ^ dl kj^d*^ (Jib d- I lXaa> ^ I ^AldJl Jajjj I ^ Lp |t-^*bpdwJ JlpI I did 

. A^odu'S I dSddJl jl 4_w2j2_U 4j>wj ^)l ^j-v^ _^Jl |t-b 4^P j3 0 4j>c-Jo i}*^ks>- ^y*J oJj-X>gj ^ AJl 
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y-AA ^yi cliLtuabjll jUlluLa l_uO 

: jjudl 

ya .^SboJ ( J^OO L^Uv? oilpl J Aj jj 02 j LwJ I oUs jLcJl ^..Ja.'Jj ^U>- jO*>U t JUaJl ^jJL <1)1 ^Jp J-Oxj j^jC 4*J_oP ^A □ 

L^.5 jjj cjUs < JUaJl 4 _>JL*_oJ a^ojS" o«l>o ^ jJl ^LoJl aJU U ^LoJl t — SJjJa>- <, as I ^ L^jsIjJooJ 

^ip ^-^.*>00 U>-A 4_wjlO (, JUaJl l^Jj (J jl jlSol * SlO^I (J^U>- 0 Jjwb>- CjUs ji^JS (J ^A 3 J-LI LgJj^>tJJ 

. >t-LoJl 4_J_oP 4 _Lv2?1 jjs 

!^J tjJJj yA J OJjL JjJJl <U>- ^Jl As>-j2 ^Jp -LjJaj y\ aJ |*-LoJl 

. a^_<>JI y ^-laoll ^1 p < j*^UaJl 0 jpLw^ 3 ^Jl ol^JacJl yz^j ^L*^»Jl 4*i j&jA (_£jJl j • < b>- j-^Jl L_jLJu£"'y I 

. t JUaJl Lgj wL-io O' (1 )jJ Osl_*Jl ol^> jlll ^ J-O 03 j !4 j>- j^»J| 4_Oi c_sLXj5''y 1 ^-3 

J^Jl ^Jj J j^a jJl Os ^JJajj ^J_»c<dl Jy 3 C->l^w >- jj ^1 <l)j^ Ov-O) <U5bJO>Jl < JUaJl O-Ijj 03 !^>Ul 1 ^-D 

. LaJ-oLjj < JjUoJl ^_o-v£2j j y&J jJJl O'U-v^J 

jil jj J)1 3j j^<>Jl y°J ^ojjJl AjIJj (_ 5 ^ ^jl jJl ^^3 JO J 1 ^sjloJl 1 OHIO'S (J*}V>- y° <JJJjj 1 AOg.~Jl ( 1 

l_J1 J-aV 1 JiO ^IbJUj tt_J*}UaJl ob>olj ^>jjJl j**. a> y^- jUwsJ y*S>- j Jj j*\ ‘ J*^UaJl ^_£jJ ^-LoJl y 0*iljJl 

yfr ^*<jjJl O-^s ^ o^lpj t^ojjJl <UaOjl ^sLJ ^y 2 ^a>e-oJl J^jJl *w^*)UaJl O-^j ^*Jaj ^1 o>uj .< 0 j^JwoJl 

. ^jl-3^ jjt+S* 

^3 o^jl jJl aWaIsVI OOj ^3 10s3 C^xjjJl jp ol ^J-*^>Jl — O o^L-oj Jajl — ^—fJl >b*j i|tUxJ ( 

olwb k J*>UaJl O^j a!>- j^s ^3 0-b>o Us Jaj jJl J)lj cv^JUaJl k jUS" Lio j UaLojl Ja^J U-* 

. oIwLa! ^A)j-Ul ^l>eJ ^3 l-^JJ^J L^Oo-aI O^Jl -loo *)J J-b>“ J# 1 

1 ^jA >^ljA ^J>Ul IJ-A ^3 ell) ^Loj c 0>c_vi> j-^Jl 4 la *1)^1 dil jiS” j olojJuJl j Ailo'yi AilSbl ^^l jO-ol p-^>«Jl 1J.A ^JJaOoj 
k J*^Ua_U j\ ^bbs jil jj aJL>- ^3 l^slwL>tOol ^)Jl Oj! jJ^I A.JLva'yi j^jjLsjJl ^jA ^Jp J oU%Jl jl ^[^1 j-aJ 1 ^UOwo'y 

. L^jp c^L>c_o ^^jboll oJ-& (1)U UJp jjoJI 

(1)1 <Jjl>- JO ^3 ^ LoJ (JJ>L)1>-1 ^oJOvoJl ^-^-Oll Os 1_A t. ^i\y>- JoJl 1 J-A J^Joj ! j JjJl_^ ^«jJl ( ^>- 

lJ_A J^Ojj C ( ojJcJl j ^aUl jJt y>~^ 1 < o L>cJ 1 t^ojjJl ^y ? jP (J^L>- Aj y y>rj jl Og_Oo aJO-u! Jw<00 j 1 ^Jj>cj 

^lp jJjpLO Aj yy>xj jl O^jLi aIOj! J-OO j C ^_^oJl v^Jllll ( oL>eJl j J^jjLoJ JO ^3 5jj Us cjLL>-| JoJl 

kjjl Ij O.UJ1 ^jjloJl ^j|_ Lo>- JlS^j to j-o_LO [aj dLtAia 0 ^La)O*»l (JJa j t^^xjjJl c_3l J_ a1 ^j^>zj ya JS'LJl 

• S -^J (j5 

JaL^jJl 1 J-A (jl <1)1 jl j^>- y^J <m ^j^ jO<»Jl k J*)AiaJJ OjI jjj AlaJOl ^ AjL^j ^3 ^JJjJl ^Ja> i O jI jj| ^jjjLsJ ( ^ 

A^-l jU ^Jjc<>JL> JaUoJl 1 J-^3 t|t^bjO*j>J La3j olp j^s>tA ^\ ^J^ajJl ^3 k J*>UaJl y*~j£ j ^3 jjLoJI (-J*>UaJL ^j?L>- 

k j * j\_LaJ I Lgj k*_jilSJ ULa-1 J cOj! ^J^ l AlaOj^/l oJ^j ^LjLU ^*ijjJl ol^ ^3 Ij3 j ^JaOOO L)1 dljSLoj tO^Ua O^ jJJl <_jj jJ^l 

^-^j 3 J-i jl tA-s^>cJl CJ3j ^-jl^- AJaJoVl o J_A ^3 ojJj>cj1 Us i^LUp L) j^ayu J ij t^jjwUl J_*j O (1) jAjAj y>- j\s>- JaLjjS" 

t(lpoloJ y°J y° 4j>-lo>cJ Usj tAiaOo'yi clilj l yy j_^Lp dJJ ^ t—d3jO) oJjJj>rJl AO^jJl toJUl iOaaxJl Ajl J j ^3 ^-^jljL>«->} 

^Jj ^-^L-olSU ^\ (£3jj (^JJ^ y jj ^ Jp (1)1 tAO ojL>o| 2 jLo (1)1 <— *j>cj Us JaU^O < JUa ^1 JJP Ajl \ U-A jOO j 

-J ] j i JaUto ^U j>LaJl |t-^JU>^l^ 

L^j £yl jJl ^t-^Os £3 jOjl f-Uaa*-^/! y2Aj A Oj k J*^UaJl Aj>-1 y ^Jl oL j^_*2 Jl ya ^ Jp ^Z 3 ! jXU*»l ^O iAxjL^tJl ff-Ua^^n ( -A 

.t_J*)AJaJJ I ^ jO^oJl dU j5j oJa*tJOw<Jl JjL- jJIj J^l ^*Ax>-U FUa>-'yi o J_A tw&io>cj j 

^<>^1 y jUo-l lj^9 Osip yjj[^jj oJa»- ^Jl yjjj - U ^^aaxJ^s jAj oJ^- ^J l y^\ oJ^ ^Jl ^ysj^c^A ( j 

. Lo^Os *»oUL>“| tiJJ y jj ^JJjJl (1)U L^Jp oJ^- ^JJ 
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Jjbcu l£jmj *L>* j J^Sl dJjjdU j* Jj Vl j 



.y jjltll ^yLJl a «,<g 11 ^y dL^LjJl o^Ls ^ y>c-a ^."Jad" Q 
.^Ul ^wjjwliU 4a Ip oL>tJl yd| L- 1 
.oLw^LjJl ,t~%L*j ^y o J j>tJI dLAbd'y I LI 

. Jgddll ^JodJl 4d ^«Jabj S jb! □ 



.y yd'A ^1 j-oJL) L £Z3*ApJ dLw ^LyJl o.iLa 4— *— Jg □ 
. Lo? Ij 1 ^ do dldAl k.. ady —I 

.y ^-’IdJl ^yLdl 4 oLm 2-)1 dl j*ajAJ ^oL*-a □ 
.4j^jltJl <lL>- ^ aJl t^O^bigJ ^adJl ^gj l *,<2 >- Id) 
.^L^a>tl]| jld>- dLL/?! j-a <Jj-b>- a-Lo □ 



oLlidLjjJI ii jg jjh 

^^o j Jdil ^ jJgj (_£ dldA^I k-d~4>- ya 4 jL ^S ba ^lp -d yJ^aJl d>-5 o^LaJl 4*^Jg olp| j^s ^^daJl f-Lo Jj15j -b-1 ya 

k jldd^l .4— oly <oLa5j ^*-L*5 dLw^bjJl 4*— L? yo yJl ~y (5jJ j-vi Jl ys I -LI 4*oj^i*dil AJadj^lj 

oLws 4?L> jJl 4.*— Jg ^y oj>j yd I dl j*JuJl 4 ji1i>s_oJ 1 j j^p oLs 4»L) jJl j ^ laj ^>-1 y ^Jly I. y® oLs^l> jJl 4^-Jg 

!^y>j dLw^b jJl j ^J gj jlo ^Jdao 4d»j dl j!3 4 j*Aj ^3 dLdLyll 4^-Jg ^lp t-_3 yd] I ySbao J l yd I ^jj J^ 2 S- ya 
L^o yXj o yill o-i_A < y dLdbjJl 4.*— Jg dwa-*d> I J t^Jbjp'bfl 0 jLm2j>«J| jygJg ^J-*3 y^g-j dLwgLyJl o Lio jj*a I 0 

. JgJl3 <W ? l>«Jl O^U^cJl ^ip C-o lS"j obft> jJl ^ip <uLo-P oli 

^igLaJl ^i_P ^-SLaJl ^jjl ^UaJl Aj 1-Lo o oj_& c jJ^S* ^-obJl 0 i ‘A^Sj^p^I ojL,<g>eJl oLto A^a ! A^jlill o jiaJl 

k^JiP j c objJaA Jl L^La j oL>-Lvvw^Jlj oli ^v*-a *^Ulj oli j^-oJl J^a 4 la ^ w i 4-P yoJ>^ ^UzJl |j_ft> bj^Co <l^s>- 

.j y > jJl ^HaJl o jlflJl o-La ^3 oLw^bjJl 4^^Jg ( _^-P 

^Jj 4_5 j L-vJ I 0 (^^-P d^i-P I 0 ^ <L~S>- (1)^1 J-^bp ^-wallll ^ j-flj I • ^JbJ! 0 jIa)! 

4_oJgj'^l J I Jj j4>tJ j^S" 1 0->c-wgl J ^3 £wO^>eJ od>- ^a 4^J ^Ijjjddal 0 jlAJl 0 J-A ^3 l-bj t s4l]l I Aa 

.Ol-w^bjJl Cj'VL^o ^woJ>- ^3 ^lp k J J-^al JgLdU*>'yi j-b^>i 4^/?bjJ| 

L^_3 J_v2j ^-b^vwa CjL aJjLa (J*A>- J^a 43 .iL/? ^]_ (J J-s^ 3 4^_Jg 4 ^*>Ij^ O^l^S" j\ y\*S oLw^Ij jJl (1)| 

^jldJl d LdJj I (J^ -Xdo^ I I -La cJ*A>- j-3 L^-5L>tj ol ^la>cJ La3j 

dJJ^ ^wyg jaJI ^L-ol J 4^cJL*-oJl Aijig <_ 3*A^"L 4 -wo| j 3 0 3 La-5" oL-^LjJl J^P 1 %-LaS" oLw^bjJl k^LL»J J 

. L^ia-w-^J -\^j oLs^L. jJl pU |t-^*LLaJl ^^^Lp ^ j i>o 4^wolj^ o^l^S" oL-*^?LjJl t_ I 

(jUidl ^Jl k-^j-gj'y 4— *ilj^ S^U5 oLw?L jJl Lado oLjJiJl ^11 <J c_5^i ^ -Xdol p-Lo ^a ^-LxS" (dL-v^LjJl Q 

.a-La_L*Jl LaJda o-Xj-\j>- 4-w^Lj d»La j_L*_aJ v, JUaJl 

4>e_^l^ o j > 4-wj| j-iJl o^LaJl ^3 ^-JUaU t-d La-Lw-aJ I 0 -La Lado AjJu j>e-> 4_*—*/? ^3 d)La-L-v_aJl J^-a-sid ^_L^S" oL-^L jJl I— i 

. . 4 jg ■>■»,■> .a j 4a j^_Aa j 

^ j^ Vl j ljLu^IjjJI 

^y>- jJ ^jl_vi>cJl j jJalll jS " jA dd>c-w^ 1 oL^L jJl l)L (J ji!l 4 j>-j^ ^J| 4da-Al c j jJa^Jl db ^>- ^Ap djLwgL jJl 

J-a-^Jl j^o ^3 l. I j (J ^dJl ^3 . . 4)gd> % y I ^1 y>\ ^ia^j t-d>c_^g| L^LajI J L^jLb-JgJ L)V t-iU^j j j^gl^aJl 

dJljlaj do 15 oLw^LjJl .dlaJ^Jl j ^Lo)f 1 j j^s^-a>L^-J 1 dl jl jij 4 jj5w^J 1 dLo>«_ol y^-o^/1 ^y ... j yJl d^ L>e-a j 

* 

^jA <-_A3l JA -b j>*AJ 4j>“ J-ao ( ya twddSLjj tl^>-jl>- ^jA d^ASwa ^Jj>dJ L^Jl>-1^ ^jA yj 4oLwj| Lslij ^jp UgLto 

-d>o Jj tL^_al^J| ^j-d U15 ,yAJl ^d*Jl ^^Lp 1 olwsLjJl JgLd J_*j cL^L>-l^ ^ya L^j y5 dls*Ap l^o>-jl>- 

t^r-LJl ^jA Lis j J-&JJ ^lijl 3 y>c_a dLs^LjJl J-*j j tdla Jia ^a ^jLo (^Lddl JgLao^l j olS*A*Jl L-oljjJ LgJgldj 

^Jtavgl yd! J dla ^J-*_aJl Jlidl J do J dLwoUJl ^J-aP j^-wvO ^ip LgiJada J_aOOJ C jdJl 4— Jlp L^_*_a J-aldj L^o ^J-o^lyo 4_*J ^Jo 

a-Uis j (Field) ^JJbuJlj (Group) o yj^l ^Jda 5^ y>=-° y dLw^LjJl y j d^L? x-a d3 J_*j tio j-oill dLJVl cl*A>- y> L^-> 

.LiLo^Jl yjj y L^^AdJ l^J (Vector space) 4>daJl 
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js-aa i_ji cliLwab^l jLukLukA lJjLa 

<J ^L>- L^ipj Lgj a_*_sJ 2_U c>»<gj oLw2?LjJl oU a^v^LjJI ol.-L>j^>ti)l ^J5" ^_pjj 

a> j3j.. <u5wjLj^ ^ j,>- Ij ^uSCobivol toLjwuij^Ulj U^>“ V y I ol-tSj^Jl ^a ^J^alxo oLw^LjJlj 

0*AS\JLaJl yA jtS ^Jj>- oLs^LjJl J CAjjj^~S" (_£ J-^'J A>c^>c_s^ ^L*j 1 ^a toJJL*-a J >- Ij 4-o.jg^.fl A«Jl)la (JlSwil ^a 

^]| olpl l^_L>- pjo c L a j y*jj jJl a*_L> oIS^Ap L^>--Loj jl cJ*A>- yy c aJL^>*J 1 j a*A^*J1 oL>Jj>c)J1j 

^xJl j) ‘UpL^Jo j .}! j«a J.S'lxJl ol jA[]pj <U>eJl oLjI&I ^3 j^)Jl jJ*>1 y& LJ j+~J3jj ^ yZj — — oLw^L> jJl c AoLoJl LgJ j-s^I 

cpLAo-p LJ c a^pLu^JI^ ajjLo-*^JI c^Lq. >.<v.</?.".U oJUwLp LJ ^Jlqj cjLw^LjJI <jl L<^ t( j^>&Jl ^3 a_^/1 ^ ^3 L^l^j 

IgjLju j j-oJl i jL-w^j <—A~S U v. a*,#! oLv?L>jJl to Jj-b>- C-jIp ^LJjJI 111 LjJo j c A*j>-l)o j/ I j A^a Jj>J1 aJs-JLiV I 

aJ_^oJ>- AJ^3 olj j*,/9aj A>3 y>~ J (JlSbjoj/ ^ScJ I (jl A^*> .XLA (J ISbjo Ij lj-Lo_) CjLw^Ij jJl C A_Ls^)->tJl 

:((jflk) iggJLiJI (jiQJI 1 g-nll ^ cjUidLijJI ^j'i-ip p ;hi'i 

a\s- j^>Jl t^_3 yAU^ L%3 jly?a APj yA A_^*ilj3 OlJi ^ j ^J-Swi ^3 (^x>-lp) ^_> LSJ 1 ^ItJl A. i */9 1 1 ^3 oLw^b jJl 

.olxil<>Jl ( jLv^>- j t a_^0wU^J 1 ccJlj^Jlj j-y^ 1 ^1-§-*^p oLA*»xJ1j ^Ijp”^/! iAij ^*-<>Jl o'VL^Jl t aj^jIiJI 

ol J j>-J (^-w>o (ljLv? ^ 3 ) Lisl ^jyJj J5 ^3 LojjJj>-J ( t^_3 jjL^Jl j^p) l^'lj (_£ ^>e_oJl (jls (.5 J^l 

olJ^“ jJl oLJJaloJ ^s^LjJl |t«pb^t Cj^UJI ^woj>- ^3 ^^^1 s-^ > “ J — Lo wl^*- Aji1i>c^3 j 3 yA 

.aJ_^JI oli ^ j^-^l ^ jA>Jl a_oJj>Jj a^p yi Jl l^jUUiil ^_i*Ax>-l ^1 s- 

sCiLiinUjJI jjiLjjxi Lil^l i d ; i in i 

(^JUaJl Jojy ^ \ c_3J_^j oL^L jJl ^jJJ (jl (^_3-\-gJl Ls jl tt^oLw^LjJl |t-Lu l^LgJ)) ^jVI JIJ-JIj L«jI^ |»-L*.oJl a^>-1^j 

<J^>- yA ol jl^Jl j t— 3jl»*^»Jl dUu ^1 Jjs^i^oIj lA 1? ^JbdLj t^ijL^oJl cLiii) aJs^j j^>J 1 oljLg-oJl ( jL^xS"! j a^/?Ij jJl c_3jL*-^JL» 

! ^ji^o c_3l J-&I ^\ CjLw^L jJl ^^vJjJu c_3lj_&l ^2 -j>cJj JLJL j c l^u*.l j->«-> AoL>o| oL&L>cj1 yjj£j 

.oL^LjJl o^Lo oLwL*.l ^_s j Ai □ 

. a^^Lx j£jl) i _^p’ ^ ojJcJL LI 

(a_sS” j^>- ^vjiJlj aJ-4xJ1) a^_v£?Lj jJl ol jl^Jl ( jLviS'L m 

. UjUJlP j oLwv^Ij jJl y>^ ^J-)-4^Jl Aj>- jl j (J A ^oJjj A^>- j^s CjL&L>*j 1 i^LvvJiS'lj LJ 

:J1 o1juS(1 (— fl «i«-, rfli) La tOL*^?L>jJl tw3l«LAl (— * >2 j jjcJJ A^j ji? y£ 1 iil^ 

aj jJi)Jl \j IfrS y j l^.x-.b o^Ul oLw^oLwnl A3 jxjs ^3 i-i jA^Jl c-sIaaV 1 ^JiUJu Cognitive A^i ol J- aI ( ^ ) 
^3 ^ 1 A^*.aljw\Jl oU! ^3 CLjIj ^I kJlj JlpI ^-a!1 j ^_^Lp oj-LdJl (wJUaJl ^jL51 ^_^P -XpLvo Oa> A^fl^Jalll ^^^^l ^-Jl 

J^l A-s^*ilj^ ^1 J«a oLaiLiI ^-£3 ^3 CjLwwoLa>^1 cllij A3 ^ L^5” AoL^>- ( A3l j^s 

j ^ j^°l J Jl^° j (t~L*S” oU^LjJl appreciation jLcJ Affective <&1-^- j oIJ-aI (T) 

* l 

j^jcS\ ^3 l^^lLol ^>C_)J ^wLaxJI ^3 Lajj 3 j^»t_>J tOL-v£?L>jJl Awolj^ Aol>0 j CjLaIpxjIj (J yji t^Lal^olj 

.^Ul j\ yo jJL> f! y ~ a JlvSj'yi ^3 L^1*J A3 3 J 

olj^l ^1 j^x)Ua>1j ca^owU-^JI oULto^fl ^Jjia caJ_axJ1j aJ_o-^J 1 oljLg-^Jl Av<>jJ L^j wL^Sj Psychomotor <l£ j&x*+Jb oI-LaI (t* 1 ) 

^ j Aol^^l A^>-ljJi L^Ip ^-L*j jJl ^3 A»J_^-*Jl (Jpl jl^_<J I (^w) jj>- jl jl ^^?L)j ^l-^ 3 C^IS 

^3 c_3jl*_oJlj ^-JfcLL»Jl ^ljj>tl^l ^3 Ali^JloJl aJJL*J 1 ol jl^Jl LoJ-o CAjjjJl A^>-LJl ^J^l J-tAj A-J j^aJl A^>-LJl 
. ^Jj>c_U oLojl j y>~ j c-j! y^>~ ^1 aj j-LJl ojL^_oJIj ^s>- j£ ^ill aJ j^^Jl a^>-1jJ1 L^Ip cp*A5w«<>J1 

^jpUJI QiLijxiU /LoLc oUnjjljJ-ijjj 

^-JljcJI j ^^ojJcdJ ^^*>Lwo'yi c_3J»gJl (jl AlL>-*!)La £-a t^ojjJl ^JIJlAI J yJl>zJ ^3 |t-L^»Jl Cj\S jJ>cj a!zs>- ^A ij^jjjull Aw*tol JL*u 1 
0-XpL-v_a jXJ (.QyoXxZj (1)1 ^-1 ^Iji 1-° *»— ’tAlaJl ^-LsCo (jl ^3 L^Jf-LflS" (^-Lo_> A«J>C^J I 1 ^L>eJ ^UjJ .V^JUaJl (jl j^> 
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jj^A ^ LjU^abjll jLutluU LJL&A 

4 — >e-Jl j Constructivism Lob-Jl L>jkJl a - ^^3 L^jjk^o ^i]| t-_ 3 jl*kl IjAJioSLj ^ ^ +~.a jL> I jdj oi ^ *. j*^UaJl 

i^j'b/L ,*-L*-oJl ^jJL> ^ L>ej>-bJl j JiJl 

f. w l 

. (Li»cJ jL> 4—^23 Oj^L> jJ j) c-» fc >UaJl oLCol jJj Jlj-a j! LlSCjLoJ ^JjdJl □ 

.LJ^L-oJJ v J*>UaJJ 4_va jh *liap| □ 

(jLo-plj C4 _— Oj k— JUa Lg^3 ^Sk> 4-0 j3 (JLo-plj tlJjlxJ ( J-o^J ® j— dalp j-o^fc-a ^3 4— > jL*J (jLo-pl ^J-ok! j jj d 

. >1 k J^AlaJl y oj < j ^_L*-oJl y-j d^ >LpIj 2 j Lg-^S djJj>o 4 ^pLoj>- 

4_b>- j| 4jJL3b-a L»J ^s^Ij ^_L*kl ^ y^i ' ’^Akl < oU- ^j- 0 ^y^y j & y 1 ^jbj J-op LjJsL-a JS LjL^j d 

aI I 4 J oL^iaj y jka cdali*)\p toLLjAj !dal— al—a^l ik-io 
. djli*)b*Jl jl jitJl ^-iLcdS"^ (d. jL>-!j) (JjJuJl jl L/? ji *Uapj d 

. LLOj yj **\ jj j I (J jla- £-liapj ^^Lp ‘ ->*)UaJl ^j>e_^J d 

. 0-\jJj>eJl 43*)b*Jl jl ^ j^jLoJl ^Jp (jLj* *)1 J (Jlla |*-L*-oJl |*-«-kL<La oJp 43 *)Lp jl ^ j^JLa ~LP d 

.k— j*^UaJl ^jA 4JL*3 LS^jLi-a l )js Sj^L>cJl daL>L>-*yi j^y JpLaatJl j j~a j\ ^jdLbJl j^p -L*Jl d 

.oda-l jJl A «/2 >c-l I ^ y ( J 0—1 I y> 1 ) LsS"^-l->»wJ I id 

i)j2 ^ -A j\ oIp ^ 3 jl jJ3^\ 6 ^3 4_vS?L>- AjlpJ pUap| ( ^ 3 j>d\ d 

. J^3 jjlloJl k^->*^UaJl <UwvJL) Jl>Jl dU j5"j ^3 ^ 

J5 ®JJ j-viJl — 6^”1 j# ^ (Jj^-oJl ^3 jl J^dH pI j^»*< oL>l jJl ^j^J d 

^Jl lji_v 2 J Jj>cJl t ® c_3 L*_vaJ 1 ® k-J^UaJl <U~JL <U^?L>- k jl^SvJl ^3 

.oU-I^Jl J ^ yi\ oL jl^wO 

.<UlSvoJl ^3 ji k^J^SCa ^3 ^Jmv^jsJI ^jL>- 0-\pLw<>_U oIpL^JI Jj A> tJ d 

. j j^oJl I -La ^3 (j j^Ji j <c^SLoj 4jL> L)1 ^_ 5 Lp k, JliaJl oJpL— a d 

/LoLc /i jo jly i JdJLajg 

ji I jl Jajl J I (jl j J I ^Lp 4_L>c_-^a 4 S j>Cj* j\ olj 0 j J-S^ jl tLa j^j jA jl Aj j^SLa 4 L_o_J_*j O^La j^ ^o— LscJl Ja^-o jJl 

.^j j^Lp Lj^>c-a j| (CDs) 4j>c-a.Xa 

0j!>o Ji j .kjlxa 4—0— L*jJl .il j^>Jl ^1-tixJJ-alj jp ^3 La Jj>tl**-oJl o^j^-Vlj OljJ^I 4— o— L*jJl jJl ^J-o-*Xoj 

loJ—a jL^>- jl Lo — *-a J j_vS3 jl oLilija 0^J>-] J I Ls5vJU*)^\j jl 4— ^Xj>- L*Ja3 jl Lo Jj j5” oilk J I IjLsk-a ^o— L^Jl ja— ^ jJl 

.4— Lo-*-a k J jL>J jl 4— *> JJ-A (JlSw'y SlS”L>c_a ^SLoJ j! 4^J,/?a j I 4^— JaJl J^a .il ya j j5\J Ji j tlj j— oL>- jl 

4j J_ALi_o_) ^ilSvj O' tUa— Oo LoJuC *>Lo-P 4j*)L>- J^a jLoJ j 4— Oj k. JU 2 JI 4-aJj>tl— o L)i jA ^o— L*jJl J a— *> jJl ^3 ^J-^Vlj 

jl ‘W’Lj Ls >Lp k-dLLxS"^ hands on <— > j— «L>tJl ^^^Lp k^— jUaJl ol tAia ^gkli tllll ^J-o-*j O^i" jl 4 _Li_jjo ^li a-l j— a 

4 — ai-U-^J| (Jl^Oa'ill yj 2 -x-> |t -*^j excel sheet LJjO^sJl 4 j>- jUl ^ IL-tJ^Ji-wa (Jjlo^Jl Js*-*)! ^Lo loJ jl L^i>c_v^ ( j^L >0 

.geogebra ^la ^a_s^>tioJl 4 —s^aljjJl j-^ j^ (LOGO) y>- j-Ul y oLkJ— a ^iJi^j- aL 

LLJu d— J j 4jJ— L>-)) tLalp 4 a+j 2 i 0 ^-XXloJl 4— o— LcJl Jajl— a jJl j t4_^laJ 4 a >,<a ) Lj>- jJ jj^xJl (ji J-A L-A 4du lO— oJl J 

. 4_L>e-a L)i *)! 4— Lo-P j — > ^3 |t-L*^»Jl La^oJU-vJ oIjI Laj- jJ j^^lll l)1 ^J*-oj “ 

((jflJLc) ifgJQJI OUJI LflioJI Ljljjjjgflg jjjLslo 

ji jjJij t jjSrt 

.kk l^Juioi j jJ— aj c^adi^eJl ^OdoJl ol: JljjJl ya Ijj^a <_i jaj !<JjVl jl— *-oJl 



J 



4-qJ-LLI - o-LslII (J_d J 



PDF Compressor Pro 




y-AA y diLwab^l jLulLum l_u£a 

! jl 1^*3 4 la ««"■.» V I co~b>- jJl oJjfc <L*>lji JL*j £3 jb 

. Jl j-JCbJl OlS <Jl jjl A J^iLa C_3 jA1> ( \ 

. LgJ (_£-U»Jl J JjlJLoJl (Jl>e-oJlj C^Jj-JL>eJl OlS (JljjJl JL>^> ^Jj>o 

!^2*Jb>xJ! ob (JljjJl y>~ ^y 2 -*-* ^ yy. ^ 

i- ^A + Y^ = (^V - 1 ^~ ‘- r- '^ - ( Lr -)j ^ Ifci j (one - to - one) ioU-Vl illJJl £» 

— f Oj£j jl t'Sjj j-jsil (*— ■ j)(/" = (f)^/— o(5 iij Lo-o * — j — f jU = (f)i 015 li^ !<j| j- ■~~f>- 

.ioU-l eo-sJ ilta {y)^ Lo-j tioU-l i!b ( Lr »)j jU IJl* Jpj 

Jl aJIjJI 
.io jiJl illjJl 

(tJljjJl o j*j — (JljjJl ~ cJlj^Jl -blji>) ob (JljjJl ^1 ( t 

(cJlj-Jl ^wnS" j) ^jjjlAxJl oli (Jlj-lll ^lp -'bJ^aJl jjp aJ^vwwO 0 J^3 OjXiu (^ 

.^jwb>xJl ol jtS (JljjJl cijXj (*\ 
i J5 ^/?l j>- ( ^ Ouj <LoVl oLooa (V 
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(o-) J 


i A^x^j jJl 4JI jJl 
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= (^ 


> i^LLjl *Jb 
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II 
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= (^ 


iAjj^^Jl aJIwJI 
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lT 






'. ^j-a)^ i 0% J>^J 


1 j^-a ^^0 1j (A 



i + ^^- | 



‘O* 



. ^Ul JljjJl ^1 p (^*»)^ I c ( ( j-*>l)^ iO*)L»j>s.Jl ( j r * ^J5" j^Jlo (^ 

. . ^ A«j3^c-] I 1 c_P b (Jlj-Xll c. Lw^c^wa ^ J ^- 4 j2j LwJ I ^J^kj j>eJl « la ) ( ^ * 

>■ + ^j-a ^ | = | * — 4 + ^ 1 1 c _>- = | v — 4 + ^*> f | ! oj j-v^Jl ^1 p oV.il*-a (J^d 0 ^ 

! Oj jyall ^lp tOlbLO ^Jj>eJ ( ^ T 

->- ^ | C-4 + ( j-o f | t _>■ > |l^> + ( J^> 

I C— > + ,w^ I I l> ^ l^ + 






‘ <J* 1 | ^ ^ IV + O' 

. 4jlll>c_A 0^/L>e_a ^3 4oLo>- J <Uv?Ijj ^Jj>- ^3 ^2^A>tJl ijl jjJl ^ Jo>cJlwJ ( ^ V* 

. aJs-JL)! Oj j-s^ ^^3 <UlLtoJl tjl jjJl ^Ip 4_5jL«J| 0^\jjPx^J| j-olj ^j -0 4»woj.3 La Jao^j ( ^ 1 

^_alijj 4 ^jL-vJ| Ij J <.lf^\ jl JjLJI ^yLJl>x]\ o!^ (Jl J-JJ ^yUl <Z^S>z*j ( ^ ® 

GeoGebra ^Ij^^ j^J'® 

. U^JlP ol Q**\a"j oLOjIp jJJl j O jX J i^yLJl jL*-Jl 

ijl 1^3 4 la .mV) Vl JyCjJ CO Jj>- jJl 0 jufc 4^alji Jju ^3^0 

p ^ t p o* j, 

' ^j-ai ^ jl C I = jl I — i<LwwaVl ^Jl-Jl C_3j^O ( ^ 

. I ^ yg I j->- jOjj C<U^a V I aJIjJJ ^Ul ^JooJl ijyw ( T 
. 4j ^ 5J| ^w^aVl (j^l 

k—J = I i Oj j-v^Jl ^5^" 4 t^ J l ^V^Ls-a ^1^*0 ( t 

= Sj J-v2.ll oV -X^a (J JJJ oLmL) (J^d ^ ^ 
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ju cla cliLwaL^I jLuiIum l-uLa 

y> J^ = C^).} j\ yJ = y> ! ‘UoJojlp- jUl <Lil jJl U yli ( "\ 

I I 

jip j_ui oj ^ \ i s j j*,<gH ( j^s (v 

. (^^£3^1 Ja>cj| jLx>-l) <L^~SCJl yijJl ^ j <L^SCJl e_3j^o (A 

Ul cdU^ (Jllaj ^jji = Ja>cJl ^lp 4 JI jJJ Sj <L_^SCJl 4 JI-UJ ^jLJI c_3jXo ( ^ 

.Lg_s^l jp*- I 4 JI jJJ <L-^SCp 4 JI AS" 0^jJj>c_o ^3 4 ^-JojIp jUl aJIwUJ 

• CjLj ^vo-Jojlp jUl aJI^JIj <L^j')J\ 4j|jj| ( \ * 

!<Lj jl 0 L 0 J 0 jlp jJJl ^3 t^_3^*^j 0 \ 
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■j^° < ‘j ^ 5 < a - ‘tr® 3 s + o' 
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. *L^jo jIp o'y iL*-o 0 Y 

■ J L<>.O^J l-£* I f * y— J I ^3 - - Ij I t J lC 1 ^J.*>.«.wj ^jj L.J ^ j->Q ( ^ Y* 

. ^ oibi*^Jl oL^JojLp jiJl OjjCj ( \ £ 

iJ'ifl c-jL^ijjLp ^ iJl 4.^3 ( ^ ® 

• 4^jL^>- Oltf.-Iai ^3*- ^3 A^JojLp 4_lldj! \ ^ 

.L«^1p o l »* . ■ h " j oUjI^JI ' i y3 icJlill jL*^Jl 

; j! 'yj dh*ti x <l I xJ&j oJi?- jJl 0 Jj& ^w-l Jaj 

.4jt3lll^Jl ^ — C-jL*jIx1oJI ^3 4^wXAa OjjCo ( ^ 

. J yj y-*J ( Y 

. 4j!,L>c-« j j ./? 1 L^J ^ Ul 1 a>tJ 1 ^ 1 4j*j 1 U jjCj ( Y^ 

yj JsjUj^I y> ^jL^UI I 3 ■ *j^J1 ^>-^j ( t 

. 4jU>^ j ioL^>- 4Ajbdo 2jJs>- y 3j Jj>ta 3 Ss* £y*J>e~a Jj>~y ( 0 
. 4jlL>c« j jj -/? i L^J ^Ul jUI UjjCj ( *\ 

. yS^S' yj JsjUj^I y> 3jJj> zj> ^Jj>-Aj j la.^^Jl Js^-y (V 

. y y_ 3jU lg.*> J-ll^ C^jL«4>tJ 1 lg.*> jJl 43*)\Ul (A 
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y-AA ^2 uAiUabjl! jLuuLum l_u La 

. j J +,£> i <L— o-U-A 0 J-U>- ^y* Jj>t>3 0-\p ^j^J>c_0 Jj>-yj ( ^ 

. <L— o-U-A <CCw« jp 0 Jp ^j^J>zJ3 O' 

• 4.0 L^S»-J I Q.J I . 4_o b>J I C— »* v.^-1 I t ^ 3 d . ■ *i . 1 ^ 1 l^a 4.0 Lam^c- 1 I L*J L— Q.J I k.. 4 ^ ^ 

.o*>LJlwIxJI j oL*jbi<Jl ^Jp 4_jLj>- j <w>Ijj o*)bJxv« ^Jj>- ^3 4_JJa^ oL-Lp ^y\ ^ oLL—pJ! ( \ Y 

.LgJp oUL-laJj <—*>" y ( ^1j -L>eJl ob AjjJajj c c-L*Jl l-L-a O jjU> j}\ 

! jl 1^*3 ^Jg.ofoVl XyCjj o J j>- ^J l o-UA <U*»!j^ J-*j 

.4_J P <\\a.«,+~j oUJaj" j c -L*Jl l-U-a t-_3jXu ( \ 

(^j— a! jJ jl A^L^j ^?l ^>- jj-U> L»-£Ua Lo-frUo Ai^xJl J J-OUl J5 JjP <bjJL« c_3jXu (Y 

.JjjJ^eJl Ob Aj ^ 2 j J ^S\jL« ^ ^l*Jl -U>Jl <-<—*>- y ^a'L) ^jj-U>Jl OIS Aj ^Isj J ^SJl« -X>- jj (Y* 

Oj ^3 (JISwjL) ^3 J^LojI t^jj-b’Jl ob Aj ^ laj J j^JLa O^bbc* j JlSw»L> dJl>3 yj A3^A^Jl ^-UJL-vJ ( £ 

. AjaJLil 

. jJl j J_pUl Jb k jL—j>- ^3 k J j^*>L>Jl ^ Jj>cl^vj (® 

( <J^L2 lL 1I) ^jLuugfcll Jbc-^Jl 

. L>^Jp oUJiJ j cjl j-0! obl^J I ^_%aLL>J 1 <wi yJ \ 1 jL*-Jl 

! j! L^J AJa^£j^!l AyCjj ceA>* ^Jl oJ-A ~L*_> ^3 jJo 

. Jl jjJl oLLgJ y i^jySj ( ) 

(cox * t 00-00 c -^- c — : A^cJl jJ> oLoiGl yCj (Y 

! ^Jlo AjL^j oL>o| 4j2j 0 (V 

.^JoLwoJl 

.JJi^L ^ 

. aJ jla^Jl ^-3 

. J 3 I j^Jl ^3 j^tO 1 lj 

*o j-’^t ajL^j ( £ 



_J^L 



(*-0 



' o* 



_l£L 






' ur- 



i‘" r> 

" cr ' 

.AjLgj^Ul -Up 4JI0 AjL^j -U>-jj (^ 
.<UxlXoJl (Jl^wUl 4 j L^j (V 

. aJs-JL)! 0 j J_s^ ^3 l^J AjlgjJl 4_Ows3 jjJjijj C^Jl^ 4 jL^J 4j>c_^ ^JjL>tlU 4 ^jL-J| oL— ol>«J! (A 

jj-a 5 yx^*P <tv<^ _A I C _A + f Jjp ^Jl-lj ^ ^Uo-Jl 4jLgjJl t-_3jXo (^ 

I C-3 I (JLv^jI ^ ^ J^t ( ^ * 

. ^\sa> -Up JU 2JI 
. 0 j£> ^ P ^Jb JUaJl ^ 
.^L^ioJl JljjJl ^1 jj\ yi-*-* 

. 4_Lv^1o 4_Lm2^oJ| ^P Jl j-\Jl yz*-) u 2 j O^IpI 

. L^JL^ 2 jI j cJlj-Ul 0 L.I 4 J oL-o^ 1 ^»-aIa<J 1 ^Jp 4P (JaJL)l — jLw) oljL-Jaj t-_3jXo ( ^ ^ 
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. ijilzpxjs 4^JL >-j 4-o coisl yA ^3 I^JlfJal j c JojIScJI j jLoc^J! 

! jl LfJ Alab-t^fl J-oioj coA>- jJl oAa J-**lji Jl*j J*i 

. Jj-*-«j j^AJl J-L*_a \a+* y~°J <• j-"*Jl Jb ^ jfjL« ^ 

. aJIjJJ I 4_£lJL^J| (T 

. ( L0-0J I ^l^^l A^llJLoJJ ^wdAXfjl ^-vw-fl^Jl o_3j^Jo (V 

.((_£ AoL^JI — ^loJl JlfJl) 4JI jJl 4-Juli ( 1 

. tjLv^j'y 1 j 1 wLpi ^ a>&j (0 

. ^ Lmjo'y 1 j_pi jp ^ -L>tj ( *\ 

= (^)i ill-ill “UlJLa Al = ( ( _ r “)j aJIjJI iiuLo i& 

• ( jfJb <. i jjp J~o?L>- 4jbws -^-3 jA>Jl oljJlS" Jl j3> AibJba ^3 

. JLJlJI SApli - JIaJI Jb .^jJb ^jL>- JbAoj ^3 

. A-Aijojl JljA!l AiilJbj .^-3 '°(( { j-*») 3) = ! Jl All <£cJLa i^-3 

obuJaJ j c aJp aIsjJj AXP J^-Jl j ( j-oL>»<Jl aJ^Ia-o ^1>cjI !^JAo 4^~owU_fc> ob>L) ^3 oblJbJl |> (V 

.^sjj A^-AJIj (4_L>t_*Jl A>^os — 4P j * Jl A>&Jo 3 — J>“lj^l A>tLo) Af>tloJl JljAJi J-s^blJ ! jAo bub 

. b-v~Sb*Jl aJj^AuJI _ J^ISnJI ^ o-3^*A> (A 

! bub! I J^licJl Apl j3 ^A1~u j C u_3^v*A> (^ 
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uL> JilJlill Jbt-4jil 

.U^Jlp olS.-laT J tci-Jio ^LoJl i «w-j>Jl (Ij A pli) U ^jli cJ jju ! JjVl jb*oJl 

•jl 1 -^ aJxJo^I I Aoio j coA>* jJl oAa Jou ^3^0 

C-JA<Jl I Jl ^J^l t^-^bo C-Jjos ^1 ^3 ! ^_Jp ^y 2 -^ ^1 J tdJjos »w^>Jl (oJlpIS) b j->b ^AJAvO ^ 

.If) J.UJI UjjJl 



£] 
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<jl 3 I 2 I ^L>cj| (S-XpIJ) j jM ^ (Y 

.(Li j^j>c j> ajjIjJ j^-L>- ) cJiiJl I -La Ljlj oL»Li ^L>o| ^3 c--Lia •*— * <->tJl (o-IpIS ) j jjIS ^Jj>d— u (Y 

^Jj>- L^sJjs^i^oj <.o-Lbjl 1-LgJ 4j>-jl>cJl s jjljJl ^ia3 *>■ a+&\ (J dUjia ^ j/ ~ j>sJl (o-XpIS) j jjli Li^Ull ^ixi~va ( 1 

.C-JjU ^LoJllI i«_ ~s>- (a-Xpli) j jjli tt_ 3 ^*^j (® 

1-La ^3 (J j^>e_a ^ ^ O-Lla ^LojJl (oJ-plS) (j Jjli j»i>JLvO ( *\ 

.CuLuJl IIa ^3 4 J j^j>c_a 4 jjIj ^-«Li ^3 d^Lla ^LojJl -s^- (oJ-plS) j Jjli (V 

iLo^l L>sJl ^3 i-jJljUJl 1 -La ^>- ^3 i-j-lla ^LojJl t*_^wJ>-j tt_^>Jl (L-Xpli) L jjli (A 

Jj>-I (J jbj Loli ^3 ^jp 

■ U 4 I 0 ej J *,<g >c-oJ ' AjjljJl ^Li j ^ ‘■j'LloJl ^3 ^J-P l^j, 

.4j^I ap*>L^I Jl jJ^I tjJiiJl ^ ^Jip lil 

. t-L-lla j>LJ' tw-^>-J t^wJSxJl (ijJlpli) L jjli ^1 p 4_P ^X^a JaJL>l j jLoJ ^Jj>- ^3 <^-*jl>cJl 1 |»-l>tLvd (^ 

.oLd^Jl ^Jlp oLijwJaj <_i jaj jL*-Jl 

! jl L^J dJzJ’J')! I J-*£j J CO J->- 3JI O-La <L-*»lj^ J-*j £3 3X0 
. I ^ j_gjta ^ 

^LaJj'^l IjIjj ( J^-sXJ t-j-LuJl ^2>- ^ _P oLa^Jaj ^Jj>o (Y 
. Lo-gJwO (_2 yd\ j J^CojIj ^j^j>z^j <ullloJl oLfljlla^Jl (Y 

t_ a * > 4^?U>eJl <uxiloJl oUjllg:Jl t ^_3 ^-*-0 ( £ 

a^Lv^j Heron's 

cjLlidLj^JI p-iLaJ ^ /ilj^aJI cjLabJiJI 

i^^Jb La «a oUi?L jJl ^-Lo “ j O Jj>- oLaIp^jI oJlP iiLj%i 

LLyg.3 APxJl^a ^3 Ijj^ oLw^ljjJJ Oj>>J l)V oL^xj'yi 1 -La j&Joj '. J 4^wJ| £j*^S**£*a {j* C^Lwy^ lj Jb\ ^%Lu 

. ^ j’jUoU <u^Jlj 4_oL->eJl ol j^xJL <U^Ij jJl 43 j^oJl Ja-O jl j t^^sx^jl O j 

^Lso ^3 <d «,/gg oJl oIaUsxJ^I oL^oj/ 1 I -La «a_*j !o*^L5LjuJI s-^ j}^\j j&jc]\ JaLo-»l Lwojj ^J^l t^LwaL jJl 

L 3 j^oJl c^>c-«^l IJJ j tl^jlaljj-ci^l j <u>- j^SLJl ^wJL»j/lj t_3jL^Jl ^3 j— ijdJ obo^l I J_a Ji j toL^LjJl 

»-_ -> 4jlLjsx-oJl JaLo->l ^3 La tLgJtP (J j^>eJl ( 3 t_3-i-^Jl ^A tjl «.«,^.«.l L^jI^ A>- ^3 

. oLwaLjJl ^Lj j ^LxJ (J jL>- ^j-a l^,^.o.o j^SLoj ^ill j cj jLSjwjl 

(_^Lp JlpLj 4.*— Ja j^a LgJ LoJ (_^-L I Lb^jJ ^3 ^La oL_*/?LjL] glJb>l Lw<>Jj ^>"1 ^j - 0 cb’LwaL jJl ^--LaJ 

^lwb^/1 jA>j>-j cCjIpIJj^/I ^jA La j^j C-»LjiaxJlj ^jLbJl ^\ <J j-L] iilj^j ^1 P L^j j^>-v 2 -a-) oL-v^LjJl j^ 

l_3 J_a ^Jjb^ll ‘U-oJj jl j^j^jj^Jl ^^1 iJLgJ .<K>-j jJa^Jl 4—vaLjJl LlSLj-oJJ (J jJl>J| ^ja o-AjwX>- jLp jJlj .^1 ^a 

.oL-*^?LjJl k-jl j_a! ^ja ^-oL-a>I 

La <u>— IxJ ojj j t^JbcuJl oI>Uj ^L^ia^I (_5^l ! 4-^l^Jl oLjUJ oLw^LjJl |»^L < J 

4jI^I-x^u*iI oIxLJI o-La ^a JiG (^ysU-Jl — j ^ 3 ^ai^Jl — |t-l^cJl «^Jaj) < w ? L>iJ I olxiJJ oL^LjJl ^Lxj j- 5 ^- 1 °L>ol j j_^_la 
La J-Xj Li3 J5 |t-L^b jl oLiJl O-La J^a 4jj oLw^L jJJ ^AL-a ^.^^..>,^7 ^w?lj C<bljl^a |3 4jI jjJ j 

.^Ua^- ^ L^jjJ 

I j^jIj ^sl ji>eJl -bJJ -L*j tcJLv^j'yi L-?- jJ J jI^JI ^-XaxL 4t>e-co ! 4^ 3 -*-ll ^ ^ 3 -^ ^3 oL^L^Jl |*-*LaJ 

^jjiui ^blAJI i»_aj-aJI — (_£-o!p — 4lL^_JI cjLuiaL jJl ^ 



PDF Compressor Pro 






\ \ ' 
'Wm V 



KW . 1 




tA— aJlxJl Aj 2— <2 L^J^bxa t— Ail>c_a-> 0*)\^JLoJJ */?l j tt_JI A^jLxJla 0 yk^ Aj jjlS" ^*JlxJl ^yp\j t^g-X—ll L^—*2 xj JjP <Jj-\J| 

j.Jg.:.)J l>JLs^ ^ylJJl e-\j£S')l I IJ— a -X*j JUL j to*}LSw-aJl o J_a a^j>-! j-o ^Jp Sjali LgJUlS^L o-b>-lj aJj^ -XxJ >- 

a ^3 xJ t^ix— I 1 l ^ -,r? xj ^lp ^JLxJl c)j^ ^Uaj| (^JJl (J^LloJl ^LaJP^I 1-La aL>c^s ^Jb>e-3 t_ij jiaJl O.XA ( JJ^ ^3 

jP-L> La lJ-Aj .4— aJlxJl 4— L>taJl ^^a oL—o^/l 4jLo ^LJI ^Jj La |J_Aj tijL— u^l y>- ^Jj>-I y 0 -J y£*A OjLxjj ^a-llp 

.cLlJJJ o^l-\p| ^3 JpL-wJ ^-LxjlaJl L^— aj-b ^Jl cI-jL-vS?Ij jJl ^ALa O l)I 

L^a-Al j^a ^jI JJ l ^*_LxJJ ^JLal o J p o ^ jIJJI aj>-L>cJ1 j j^_L? ^3 j^oJl jL>cjij'yi ’ L^b c^l— pL> jJl |t-L*J 

.^j^l k^— aljs^Jl <Ua-lxJl ^Ji s j^Jlj 4 J— al ^ oJL ^tJ-*Jl 

^AjC j ^wJ-jo (Jl>c_a ^ ^Ji^lJl j yjyjz Jl ^J-3 y* liU^&l JU ^J'yi t— aL>*Jl ^lJj=^iwoL) oLw?L>jJl ^IxJ <1)1 

.^J^/l ol>rJ| ^l-L>cl-aL> O L— /? L> jJ I LxJ AjJ-L>eJ^/lj 4—) ^xJL ^al j*Jl y° ~^>~^-*Jl o j oLw^LjJl 
d-J jjo^lj oJo-lj aSwXo iJ'J I oL— aL>*Jl ^ja AP yS>zJ» Jsj jJ A— aJlp Aa j^Igja j_A C— > yJ^ I I tjl— > I ^l-L>tj— aL> CaL*pL)jJ| Lxj 

!^Aj Aal-L>cj— al Ojj j^ 2 j obLaJl ^j— )jJjUl C^3^ C-»l J^o-a SJp aJ 

A^o^L*jdl ^il ^<>Jl tCjlp y * tOULwJl jpl ^3 cC^L) Jjjj! C4»o J :L^a J oLa ji^oJl j^Lv^a AijLgJl 0 ^3 jJl 

.^J jygil -bjJlj ^LJI ^p 

.ej j^aJlj O j^aJL) i_^J^L>cXJl j t j-j>L<Jl ^liSLJl <-Ji»L>tjJl ^ja ciiJij jJ*LJl JLs^j^I^ 3 

A-^L^Vl -Ip I jiil ^.U: ^1 p k j*>LiaJl oJpLv-a t, j j^»l>JJ ^o»AaiJI I ^-alpxJL oLw^ljjJ! 

t^_5 jjiloJl ^JlkJJ J ^L^oJl i^JUaJl j toj-lill i a^*> ^l<Jl * JUaJJ aJLx 3 obi k j j**>L>J|j t -L a^-^JI j^sSLaiII oL>c^jI j^J^l ^-g-o-L*j ^\ 

<LJ ^>c_Jl d^Lol Jl3 j c Aa1i>c_<>J| CjIjAaJI (_£ k AP ^laJl I A^j>-I j^>J ^o-J^Jl i_A^ScJl ^Jp Ajjji /^a L j 

^3 aJL*^ a1^-*»j k j j—oL>eJl L)l Ub to*^L^w>Jl ^3 j j^SLa^JI ^3 cu3 jJlj -L^>«Jl (CAl) k j ^_-oL>cJL> ^—L*jJI ol 

. * -»*>\-LaJ I (_£-U A^L^I 

/ijgjQJI /H±dj_oJI l-jIUd goi jnJLoi 

A^wjJlj < JUaJl y*J (^-La cAjL>-L>- A3 j^ 8 LjJpL-o Aj^jlill aI^>- j^>J| i^JUaJ j-o-^l A3 b| 

^J-vs2j (_5-Ul j^Jl aJj>- L gjl aJLaI j^JLi J-^Aj j tAA^I j^>J| a\s>- y ^Ow—j Aj j>oP a1>- ^3 Aj^jI^JI aL>- j^>J| v JU? ^JL*xjy cAjI J$\ 

l-Lo^ tL-^ j LpL^X>-l^ L-<>_-w^“ I y*-> ]g *,<g .<>. ! I IUa il)U aJLaI ^^J l ^c-l \s a ^l-X>tL-*»l -\jp^ ^JJ I a 1>- ^a ^j| ^jJiaJl *3 

.A Jl^) C Lo^j2j ^b”i3 4»— a 0 ^ ^—o I a ^ ^ 3 t*_-^L— -ll — LlP l«J Lo^ cL>j^j2j ^b"Ls A«— a by *, **P ^ ^ 3 ^^*—sJl — L*P AjAaI^^^JI a!.^^ ^a 

0 ^SwJl AA_aI j^>J| aJj>- tO^jUl (^jJ^Lw^Jl ^3 L^JP OjL>*J! (^jj^lujl ^3 0 ^5L-a l-LJ la lUlpj ^^l>c«a ^]| £aJ^>c-a ^»a AA_a| j^>J| AjI-L) 

£aJ^>ta J^a Aj j^3 AAj ^ iaj Jl I J_A -b Jj>o ^ -U j c Ajw-a o jJLp a jl o j_stp C— a j^-a Jjp j ^JJl AjI-\j ^a IXo ^Jl 

AAAl ^aJl aU>- ja l-Lo^ to ^>-Ll^Jl AAAl ^aJl to AA_ a| ^ oJl tLo_A ysX>- yA AAAl ^.^Jl o j^3 ^mJCj l)I ^JIxA^ t y>-*^I 

A^aI j^Jl aJj>- jA la I t^5 Jjlill tiuJUl j\ ^Ul t. a A/S 1 L> ^-*1 J^jl (^IjSxlJl -UP j\ Aj— a ^ V j] \ ^j— a ^3 j ^jJJI a ^a 0 ^5wJl 
Ja! j^Jll^S j ^Jl 0 ^->■'^1 aL>- j^Jl t t _^°U x Jl |t-UxJl A-l>- ^a ^J| -\jloJj ^ _^UJl L*-Jl AjL^j ^3 I-L3 o ^>-Ll<Jl 

. ^iS"l jl 4J— a T * ^J| aJ->- j^JI 0 J_A JjloJ Jki j L>c_v2j Uj^-a ciiJJJ -1^1— i J— a jJ| a 1?»- ^a (J ^>--J 

! Aj jjUl aJj>- ^-oJ I k j'DLI? ^2jLv^>«J jP ^LLo— 3j 

cy 4.t.ureJi 3^Jtll 

ja>jJl t_— >-Lv 2 j ^Jl Axj j— vJl CaI j— ijJl oJ-Aj t^j— a ^o— *s>- yj aJj>- ^ a t^o— — >«Jl j^>-Jl o jJl? « AAj^I j^Jl <Jj >- y ® -L^j 

jl I ^ J_*j oj j-^*a ^j-v^xj Aj ^ 3 jpLsia Aj jj (j jJoj t AjlaL^lAl j Aj| jjJ ^3 j 4 — Aj ^3 ^JjI j ^P a!x_>cj 1>J| L^Ja j ^o— — I 

dUJ5j tAA^I ^<iJl^ ^^aI^^-U Aj -Uj>J| l^^* * ^ ^ 1^ L— J I tw— -JJ) ^ ^ ^-^1 ^a-U ^ I »JJ A»v^* l aJ I t— a-Jl aI 

. 1 — ’{jzS*)! \j ^ljj>Jl oL) yj j^JaJl ^^lj t^J-LvaJl -^J^ 8 AjLaI j^>J| -\jp <U^-L^aJl Aa>— >Jl oUlx^>Jl 
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joJl ysj[^is>c} 4j^j jjJl oUUaxJl 

j^>jJI 4»v<>jJ ^Lp ^^xll aU^*JI L^UUaJj ^ oU?L jJl S^La y* ©■iLo-a'^l 

. 4jtU>c_<»Jl 

J^*J>-.AxJl U*j jU^S" 0*}LSLOoJl y 2 Jt^j ^A k J fc >UaJl *Oj jAxJ 4jUx>e_<>Jl it j^»Jl ^3 <U3 j^»Jl oI-LA^ L) ^UXA^fl i^-D 

Ajl-b ^3 0 jUaI j^J I J C AS" JsLlJl l ) j5\JJ (J j^>J>cJlj k^JllaJl ^J»*a £>j^*Jl ^»-~*>sJl J-Oll 

jl -W? ^X*J ^xJl ^U^'bllj ^ j]gQ j La I j^S J OljJ^I 4j IS" jJ>- ^_Oj J ^>cJl aJLs! jj aU- j^»Jl oJA 

y> Jjd^Jl A_U>j>*jj ^_£jUJu>u j jLSLJl JJUi <U/? ^ J>v . Jl Ojl jJUU ^Jp ^jp oJpUu U«aj cLgJ UUwoj ^lll e-UX^I 4 j Jj y> 

■ Oljj^l L)l~U3 j iiloj^/l aJ jJ U-a cA^pLoO-^ I oU jJO^Jl 

\J y cJl j^ojJl ^ajlya^J Aj^j j?}\ oUUaxJl 

. 4jlU>c-Ul AJaUJ^I Jjj Jb y- ^ j > Jl jOll AjLpjJ £^J>ULj ^-D 
. 4 ^/ 3 L ^Jl U> ^Jl |t-L*-a ^a <jjL*xJL> 4^S" ^>JI aI^oV L> oLoL>jJl oIp jo y 2 -*- 3 y- c *y~^ 

^jttfutl J+jJI 

La j^j y 4_JU*> j-oJl OjJlSJI J A^SwlSwJl OjJJjJl j UjISUJI 0 j J-Jl J <LO*X*Jl OjdJsJlj AjjUUl Sj-LflJl ^JjLa oUjJI Ol j~UJl 



cs 5 ' 






Jo" 



•hAaJI 0 



©*l Ji j 4 ^?>-jL>JI o*)U- j]\j j oJ jji ] I ^\ <JaI jxJl co>- (. aJLaI 0 y 3 ^ 



,lg^^Jl 



A-s^L>«Jl Ol ^S"J lJ| AjIxS"j CAjI j5"-La LaAAjj AjI^ ^jp ^aI <JjL>cjj CA^*i|jw\Jl ^aL^oJI y* AjjL>r_a 

y^]\ j ( y k Jj j^\ j ^ j£L 1 Ai^*>j 0 Jki j C^pLaJc>-^ll oLa*^\p J^a A_a*^\p 

! t ^ajLva.?»J Aj^jjjJl 

. ^3 ^yJusJl > |>IwL>5l1^oI ^_^Lp >tAiaJ I ojjJj 

. y> y CjUJlScJI j ^L^>Jl y 2 -*-* y J^l J k j^AiaJ! I yi Aj^ l 9j oLpI ^ a ^0 

LjLd^jJtj 

Uj 4^3 j^oJl A^Lo^Jl LoJwO 4j ^LsiJl J I A_L>P 5 jA Jl ^JalwvJ La ^A Sj^LflJU C A^i ^*_oJl oLi-^-xJl CjI j-LdJl kwiAl>tJ 

^Lp OjJjsJl jL (J ja]I ^SLoj AjU aJ-P j Ajlb^Jl CjI o^Oj ^A j ^JlA^JI ^3 jjJu Uj jl Aj 1^ ^J-i*Jl ^3 UjJj>o 

JjLa ai>c_JI aUU*JI <u?»-U]I c _^-£’ aS”^j SjwUll uU-Llj ^L^LL>to'y ajlU>c_<>JI (JlSw^lj LgJl ^1 U 3 j^Ul oUU^Jl 
Aj-La (J ji? j ol jo j aJwLJo ^3 ^jJl oUo)!l ^a aJU*J I oljJ-SJl ^Lp ^xJl aU j^oJl oUU-*Jl j cUjI jio'yi oljJUll 

^iUjij'yij ^UjJIj ^>-^Ju^iJi jSLo (^uji iiij^^/ij aJ y o-U*_a aU jl? o^ASLoa ljUoI Jj-Al j^Jl 

^S" *xj I aU«o_P C^aI ^oJl *A»sP ^ ^y>c_oJl I I ^ ^| , 0 \s 1 1 Jw_P L*^J I ^ I I ^* ^a 

joU*Jl oli^UJl ^Uoolj ^ ^a)I -Ui^j ^JaI j^>Jl wUp j5"Udlj cij j^xJlj ^L>- y*y^ I j JajL>eJl t _^-^ ojJUll L^_*^ 

Uajlj AjlUs^-oJI AjI y*~J aJMLUjLjj LgJ ApLuOoI j La yu aJ^s A^>-jJj Aji1x>c_oJ| oLp jO ^ j^-Xj jjLoj La j5"Aj |t-Xj ^xJl 

.oUo'yi ^j. i-P O^Ji-LflJl 

^xJ^\ y Aj 2 _U>e_a L)l jJl ^)l_ 0 jjl>tJ Ol j^la AQ. Uo UjJ Aia^>e_oJl AXUL) (^JaI j^>J| JJP ^jLo L^jU ^SUxJl <uU-P Ul 

jaI ^oJI a^jISUJI o^jteUJl 1? ^ US" caULiUI oj j )*^ ^ I (_^"p ^ ^>s-<Jl ^j^>txJl ojw\J ^I^^j to>^L^*U>Jl 

Ul toU_^vj>«_<>Jlj (jL^J>Vl oLS" y~ j j*y aJ j-g-^*’ ^^3 UjISUJI oli*^UJl lilj^l^j ajiU?^_oJI <oa-U-gJl (JlSw'yi ^^3 aJj ji ^3 

aUaI ^U l 0 ^xs l)*^L>- La j^j y 0 ^ ^Ua ol j-UJl ^JJijj cap aJ oUU-*Jl *\y~\ ojJ-aJl ^3 y Aj^J^JI ojJ-SJl 

. aUaI j^>J| aJj>- ^ ^^3 <-a*+y> LgjU AjJIj^I AP ^Jl 0 j~\S I Jp U c-LX jJl 0 jX3j 

^Lsuuyi >uii 



^jSllll ^xLjJI k_<ixr>ll — ^-aIp — 4 ~\~v \ II cjLu-^LjjJI 
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jy 3 ^>-b bLvo.b'j A^j>- j] uJ’l 3 bl Jj>- j jpLba L^_u>-Lu2j A-lU^b Aj j^g- ol^**Jj ^ jjjJl 0^1 *j2jI Jad) 

tOl j J^J cl^J j**3a AjLL^j ^£3 dllj y 3 y]\ A)Jj 

^J>b Jj_aI j^>Jl Jj >o d*wU>- tCj'y L* j2j^/I Owl^>- ^3 AAJP Lgjl AAA! ^oJl aL>- y J L ^Jj LgJwa jl jil^l J oLJlU (. i jb\ 0 ^S\j 

^y>0 ^ j cA£3 jjj j-L4j ^ ^^JJsxblj o yj ^ I (jb Jj-Al j^>Jl y3yj C.JJLJI j3& CjLSDl ^ip b y^A ^^Lp oj^^l 

.o^llPj 3 ^3 y *■"*£-> ~b”jj 0^ J-v^3 0j3 j-£3 1-iJ t-L>J^>eJl A--abu>-L> 

i^lLx^j^fl ^ojJl ( j^2j L vsaatl Ajj^I oL^wJaxJl 

/»■ ^»SjlJLaj ^-AjlSlsI jP ^3 c_J*^UaU *~L*^>Jl aSjLJLo (J*}\j>- ya < :^kla]\ !j AjjjJl A^oJj $3) 

. 4 - . /? ?»x-v»J I 



^cJl ... g-i y$i*A S )l I ji a^^JI ji ^jJl <. aUUJIS') j*p «, jLa*JI ^_L*_bl <« jI^>-1 



j£n 



Vl y+jJ) 

c^t-A J^pj (^li j-^lj S^UJl J j^<>»L*^>JL> ^^a>c_jJl (jLvaj'yi ^yjj t^pL>JJ>-*y! JaLJdJl O^L^a ^bjj aJLaI aL >- y AjI Jj 
aJ j.ilg]| 4_L>- ^3 aS ^ lll A^jlj'y I yz*j y* Jj_Al ^ j2_L>cIj ^pLoJ^^I JpbLdlj djli^L*Jl o ^L^JLj 

Jus'll J ^yJc]\j AiiJl j^Uia AjwU J6"b" ^ ALalxjj Jj_kl jbl ^Jplb pblj <^ a *i3 ^*"^d J jl>^3 

aZj3s>- A^j jbj A_^o*>Laj 0 laxw Ajll*U Jj-&! jbl ^|— a J^"^j La I-L& C^J_Al^a ijLsS" aJ ^ yS> AlwO_&lj jL^-Jo| All jl>c_a J tOl JJl 

. 4_^lj jJl L>c_a y j] ^J»w24>ejJl L>c_a ^3 j A3 J Aj I j-\S J^p J <L^ij J^P I j*^S” uJ J->Jo 0 Jj>cJ3 

^ojJl j42jL/2?J Aj jj^JI obwJajJl 

. A"..*/?>g-Jo A^-oJj ^3 UaJ I (J ^_a j U>JX-u I 

. u— >^UaJl ^JpLaxJI <U«JJ ^2 

h mi ill ply'ill Ahi pjhiig iilj^j 

Lo-^a *^Lalp A^wobbl bLo^_U -Uiblj ^3 u-»*)UaJl AS”jLtva ^^^ip J-oJ-*S ^-L*xJl Atb |t-L*-bJ 0-U>sJl Ojl^^ll 

.0^ uilj-feVl Jb^> 6 -’ ^ Lo-g_a I ys3s> J u_A3 jb ^laVl cJ'^LxU-a'yij J_gj>cJl y> 

Ijj^ aJ l)Ij A^-obxjJl Abo-*Jl j y^A y < JUaJl Oj^j ll)l Ojj yP C_ 5 ^' ^ 3* 0-l>rJl Aj^j jlll U-bb'ifl j £°3 

y La jjt j Jajb! 33$ -J^Ldl CAb>-*J! 0 -L& OjbJ y AS"! J333 1 ^v^-AoJl y* ^JLJL J Awobbl Abo^Jl y Lobxjj 

^t-L*jJl ALo o jb| uuLbxj bwU>- tAjjjljJl A \s >- jbl c_J*)Ua ^ajLyaj>- olpl y cAjjj^JI o! dLLo ^-L*b Alu o jb| ^\ AlLou>- 

diJ^ Iwblalrj Ajjli^fl (JbpVl y2yj ^Li]! aJ ^LW L>_a j\ C|t-L*JloJl (J jS>- 1^3 jS ySj (> _£^ 

AalxJl JpI y]\ y> AP ys>xA 3 jjl t^-L^oJl u-s! y>\y Au >- y C-u>o Lol^ ALo ojl^j y Aj y*}\ y 2 -*j uP*)UaJ! 

iblLJl Jaj jdJl LgJ y yj /*-L*jJl Alu ^jj>-b ^J^alxlU 

l^J A<>pb j b.jJuJl obLwo J JpI y ^a aasI yA i) j-SL> <jl d 1 

( P*^LajJ| |>| J^>-I — A^jwlbl Ojb^fl ^ I ^J>-l — ^1 y>-\ ~ dlSLJl AilizJ ^‘LoJJfc>'yi • ( J^ iS ) 

tb*^L AP olj iJ ^Pdj l)Ij cu-»*)UaiJ ^bJl ^3 U jil ^j »^u>6j ^Jl I y» AP ys>xA 2 >Jj>xj <jl I— I 

.^ybol j^wJ AjJjlij i] ji^vJl I j_A ojj i^yi 

.L^*^aj ^3 UjLo L)l I J-Aj cv JliaJl j y a ^ jbLa (j L)| Q 

ftAjLllt SJc-u Sjl^l ljIj^SU 

C-wU>- tojlj^'y b-*-^l ApLw^ o^Ip| o jj j-sA? 1“^ L)b Cu-4*)UaJlj y> aS" JL3*a A*LoP b-*^l ALj ojbl 0 ^S-o 

. A.lal.A.viJ Jw«->- jJl j-U/2xJI Aj jS” J^a yS> I y j$ y IJjIS j I ApLo->- ^3 I ^_L^j>Jl ^w2j (jlj C^-L^lbl ^..ia.».“.i ^ jb 
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£0 < tt-iLb j^P jl o^Oddl JajLs^i jJl o j>*->- j\ A-lSdJl j\ j\ A~ol j jJl o ^>cj>- d) d ^-LoJl AO d)j 

!^b Lo_3 ^JOJo ^-LoJl AO old j^ 3 (1)13 pJ ^y*J tA>jJjlll aIaO^I ^ya b-XP Ida OjJjCjj d) jlsls>ej ^-o-L*-« 

A*^>-ddl A*b>d! -LoLo AA ) jbj ol 00>d 0>Jl JgJdoll □ 
A-^— Loll A-L>_*Jl O^L>-lo>-| A^jl>c_d ^j.*i<gjaLl ^Ul ^-Jad I i_) 
|*-L*-dl ^j- 0 (J-^LLdl L? dl—*>l 00 >&j □ 
oJ> jd-Jl d I Ok Ml JJd>o) ^*>UaJl 0>U-dd A^jbxd J-vadl aO^j □ 

.^MlkJldjJo V □ 

.0->cJl ^*ldl / Ldl A-LoP OlO>-M (J*)L*0»>l si Ad>«_oJl AO-)! (J*)LOd I— I 
.^-'■LoU j^5Co-o 03 j j^S"! j^-dol 03 jiJ ^JdMl (JMdoM I □ 
^3 ^UoSl a] y<^j2j d> Ada3 S jbM Ij j_v^j A*_dj Op ^J-*-oJl I^-Jp ji d)l . ->&j ^lll (, J ^>&Jl old o-La iJj>zjj 

<t* *4 1 1 ftA j ul lt O d j Sjl^V Oa j Mil dUuJt 

d jM IgJlS' ^Aj A-^dMl 0»l jlfjl J oL-dl Jya AP j^>j>c_o ^sl Jj ^J| ^loil AOJ AO Li ^3 ^JoJl ^UeJ t*_JJa)u 

iLgj-oj OjLiia o^L>-jO ^-LcJl ^LoJ 

^3 ap ^^>J l c^^dill Jg*.*/? c aJ jOwdl ( J-oj>oj t jlSdMl ^Lp ojwLaJlj t^dJL aoJI cobLdl ^J-<oJj ! Ova^oJl ol^d! 

JjIjJI jlo>-l 

O jJOoJl dOgJl JjJL>eJ Loj I J-A ^IO>Od ^3 o^U5L!l j ^-L*Jl j3 ( jj3 ^3 02-sd*0>Jl A3 j^_oJl ^A j AJ-dil Oljl^iJl 

t. ojJcdl j 0 ^J-Jl j ooljjJL oljlfJl o-La i^^oSsjj 

Ajjji l-vOlj ^pL>j>tJl ^j-o-*Jl iJj~o->j A>tAJg ^J-oLoJl ^^^Lp ^-L^»Jl 0 j-\J opLo>"I ol jl^-« 

.^j>-L k j ji_-*»L> IgJ ^-Oaiilj JS'LOJI a^j>-I ^ i>Ul j ^_^Lp 

Ja^ult ft-bLUt S-Lu ^ o 

A— — o jJl ^*J| 0>-| A-J j ^J-vgjsJl Jljoj tk^O j JgJa>cJl j ^.Jg.oU LjLp ^j| ^Ldl AO 3jbl 

. ^-A_5 Aol-^Jl JgLoJl ^-\p ol |t-L^-oJl ^_^Lp k^»->cj dU-L! j c jg.-sts).] 1 ^JloII k-_3l-LAl a>o! J-op ^ L >ol 

oU-Lo^l ^-*>LJ OP aLOj ^O t-3 j-^3 Al_va3 ^-L*-oJl Lo-g_o Aj^ ^■■>ig.<‘i ^3 AjjljJl Oo J ! Aj j j^>Jl ( \ ) 

. A^ — L?”C-— Vw <kJ I ^yvJ Jk* Lj I L^^t-O I -^<1^ 

k>_Q jjj ^J.yg.dH Jio ^Jj>cj ^-Lil >^j*)UaJl A) ^ jO k-3 j-wo ^jjl JgLOll (1)1 ojlopl ^3 (1)1 1 4)aO»^[ I (T) 

.I-i5Laj (1)1 ji*yi ^JlO — ^ jloJi ^-Loll ~ jh}\ p-Ldl j^~j k j^AlaJl JpIO 

j\ yi<* j ^J-o-dl k J^DVlaJJ jlSdJl ^L*j JaO)Jl ^J-OLi J-ygjjJl ^ .%]g.X7 il tOU^fl ^IV.T (V) 

1* f, f. 

. A — > jj o^lp| A5 ^gxJl ^j-^_-*» LIST (1)| ^ to 0>lp ^-o->c-ks ^3 

^ jO—oJl (0> ( j^s k J*^UaL] <OoL-a (1) J&J A^o— Loll j^Lvg-dl ( ^_^Lp 0 ^>t>cJl iSj^H < ~^TH j^Ls^oJl ( 1) 

.^-£\ jO ^OO j <_£ 

.(^*>UaJl AjijjiJ! yii\ oIpIj^j (o) 

^LcLcUij ft - b L U l £l& j SjI^I 

! aJLJI o ! jlaJxiL jaj JaJa^oll L-Aj J^ill Jtd-oil ^3 U-^a *>Lalp JOj oi ^Jl ojb^I JaJa^d! j! 

.AlaOj^lj ^-vo jOJL AvgL>«Jl AdO-cdl O^A^-Jl Aw*»lj^ Lg_3 ^Jj>-Oj 03 jJl (J*)\Ool AoLS" t _^Lp d j £ jiJ Ap'daOol A^lj^^ 1 

. A30 A3Jl^O-J| dlJL^Ml Jb-bO^D 
. La-Loj aL^xJIj oLjJjVI 



^LUI u_a-uOI — ^.aIp — AOd I oloL ^Jl 



L 
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. AlAftVl p yj? ^ ^l^oJl y A^yo ^J*)Ul C-3 jJl l^_3 .2 A>cj a!zs>- 

y*J (JjA>- ^l^-Jl oA& XJ&J 

yJjJUj AAxJl AAA A*J 

. A3 I A> ^V^Aa 4 _^j>- I ^-oJ (J J >w>.J Lw*» I A*° *^-3 

UJ 4lla>- j>y <1)1 A-*-oJl ^ipj t^*JjAdl ^>~1 A 3 1A i ^ s> ~ J* Cy*J ^ la ^»jAj IgJ 2 >aJ 1 1)1 ^Jj_ U.A jACjj 

^jJL 1)1 aIp ^*A_> <.. a 1 1 jA-ta <C3j ojtal a° |t_L*^Jl l/^ 5 ^ <_5^J oA>*_oJl 

. L^aL^j AA yj L^ol-b A-3 y Aw3*- y> 4_v^> eJl 03 jj ^1 1 

.l^-*)\p a^JiSj l^Lv-l j 1^3 j aoaJ j *w2>eJl pLj! 4_^j>-1 1)1 y£y olAS'LcoJl 

. 4 ■>,<£ >cJ 1 03^ jLoAol^ oLpIjL ^Jwv^jjJl ojtaj ^ip t >— oApLwj <JL+*s>- 0»j j aJ -LpxJI JaJa>tlll ^-3 

^^Lu^tUl jLH^Vl oLL^t y J jjl>* *Qj 



< JliaJl ^+«,s 2 >zj A y^ 3 ^jIJaj A*^ j-P^l t^-L*A>Jl < to_L*j jl AOS'! la jljJLs AjA>cJ jIas*-^! O A^j 

! ol y^s>- SAP ^Lw^>tlll jIaA-'V 1 pbJ j I ^^Jp 3J2 JJl < J^AlaJl (j-a o jS* ^jww^>tj A 

. I^joAxj ^jj_ j^JLoJl <0 A^j (^jl^Jl) <—)l Aft'bfl Aj A>cj CJ 

y*J C l ^ i3«S>xJ ^jj jLjA^'yi ^jlll w_sl A_&^/ 1 P J_s<2 ^5 (jl_A>-'yi Lg_Ja^J ^xjl 0*lp ^-oJl (3 ^ jl'A?*-')/! (_£ ys>rja JjA>iJ d 

(.3^ d^lp^-*/? ^p-^1 ^jI)j cJ^A>- y&J im<tZj\jL ^\ ^pJl (Jj-b>- <LwLp (jllaj ^jLo l)^A>- ^j^o-P cfJJ^ cj ^JjLs<o^ 

olpj-v^j-<»-Li t5r Jl l)jjJl) <u^-^aJ 1 <L ^>-&')! lj c(^i-*^Jl j->) ^1 jaJI j jAo-U 4»wo-A^a]I c-sIaa^Ij cjIa^*-^! Lg-Ja*_> 1)1 

L^_La<>j j c^~o!jaJ 1 j jAoJJ iaLgJl < o! ^>JJ jLA>-'yi JaaJ Aj^j oLL /?1 j-<»Jl <J j a>- ^ 1 a>xA*< 1 j . (^_3l a&^I 1 j 

jLa >-1 4^>- j-o-S” l)j -^>^1 1 A^> ^1 AixJAol 1)1 Lo3 tjtA>-'yi 1 A& (_J A_s^ j^Vl jAsA>J 1 c_sl Aft *)\J 

.ji^^i ifau oi jji jisa^i 

oliy^l j^Jl JjA>- ilApJ ol ^la>- 

C^vOjAxJl <uL>-P ^3 4j (3^^ ^LoAft^l (J^ < A*AJl l)ljj^lj J |t-^-*All £XJ 1 JJ AjA>sJ [J 

. <JLj\jl^\ _^pJ1 SA>-p1 ^1p1 

j\ <AwAJ1 1)1jj^1 Aj A> o wl*_a j\ (_j^ A^y>j t^*>ljA!l J jAoJl oIp j-v^ y* AjAA LI 

i^JUl oLgj>- j-p-^ ^IIaaVI ^iSvo-) ^1 jaJI j jjL>Jl oIp j-^ ^JaAJ a^_A 
.^IjAil j j.ioJl CAlp^/3 ^.a y ^^ojAJ >e-3 1 ^ 

^Ip llisl oIp o Aft l^Aa <U-_aJ 1 Oljj^lj t^-aljAJl j jAp- 11 l^A_sAo ^iJl olp y& AjA>&j A^j j 

j^a y***° ^Ap a>Ip j-*/ 3 j-p-^ ^JaA ^ j^^aJlj c^JaJI ^j! JAA S-Ap')/ 1 ^?IA ^jp LAa j t3jA>eJl »A 

<UAA>'yi ^Ap j\ AiAva'^l AA LftjjA ^JoJ ^Jl ^a>xA 1 oIp j-^ y° y° ^ ^A>o ^ill (cjUUxJI) 

J^a y (_j^^ ^A>c_<Jl ^vJl l)j^l^ t A CAIp ^- a ^ y£> y ‘AaJIj 1)1 <^sy 

! AJbJl ol ^JAxJl ^lAl yj olAs^l ^<31 JjA>- y* AL>- <a^aJ1 A^-a ^ 1 a a>a! j ca oIp j-s^ 3 j>* 

. AliJl £y2j Aj A>tJ ^A D 
.4^L>bJ 1 Lio a^J' ^pJI/ Aj a.>cj ^a cj 

l ^ .,/? 1 1 U5U1 4j^^A>_il ^-^vwJ 1 AjA^cj ^.— j □ 
.<uiAxJl ^a ^1 ?Iao aJJ' (‘-iAfjl) ^ U5D1 ajjAoJI <aaJ1 AjAjA ^a CJ 

• <lKJ1 4j ^--p^ 1 ^Cw^wJ 1 AjA^cj ^_o □ 
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^q/3 6 ll C-AyaJJ i ^.**/a>tJ oLLy^l ^a Lo-Jj 
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jjLa ^ 
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jULa 
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0 . 5 ^ 


olxiiaJl 
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olj ji* 1 

jij-r 
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A 


Jlj- Y 


Y 


0.5 jjLa Y 


Y 


0.5 Y 


£>***it 


'/.w 








xro 




7.o * 




'/.H,« 




7.\y,o 


A-LmJllt 



^3 j-oJl O'* (J^ * jJLo tjLl>-Vl C-jli-s^l j^s (Jj_b>- Jj J j>tJ -L*j 4j| 

d->l jLj^>- v y I j 1^5" dlta j o jjt* L-il J^L>_)1 jL^>-I ^a (JjA>Jl \£k>- ^y* <uij>- 

.<llaJL>Vlj olojJcdl A_—*j i j£j ^+09 Ji" AjL^_) ^3 4^3 j^>Jl 
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7. to uNSLurf Jj» 




P4* 


4£jJla 


/ 








*> 

4 ' 


i-tc, 

ULuiVt 


*3 

4 ' 


i-Lc. 

^diufSn 


*> 

4 * 


iJLc 

SO^VI 


? 

4 ' 


i_UL 


/ / 


r 


\ 

Y 


Si jjLo ^ 
JJ>- y 






Y 


Jl>- Y 

(jULa 


\ 


Si jirf \ 






oLxjlx^Jl 


0 


\ 
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Si jAA \ 

JljH 

JLS-a 
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J'3- y 

Jllo 


Y 


J!>- Y 

cJULs 
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Si jjL> ^ 


yJl^ JjiUl 
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\ 
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Si jAa \ 

JljH 

jULa 
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J'3- y 
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J!>- Y 

jULo 




Si jjio ^ 


\ 




j^iscJij j^idi 
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Si jAa \ 

Y 

Jlio 
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J!>- Y 

JlJLa 






\ 


Si ^ 


OlxliuJl ojLv>- 


n 




ob ym £ 
jij-r 
Jlo 


1 


Jij- \ 


A 


Jl>- Y 


Y 


Si jAa T 


Y 


Si jAa T 




V.\" 








xro 




7.o > 




'/.H,o 




'/.U,e 


4-uoJJt 



^ <_£ i^y* p jLi^-'yi ob tjL^-'bfl oLL^>! cJj^r -Aj-^>tj -L*j <Gl Ji>-*^jj 
oljLx^-'bfL) j-° j-* bo^ ciJ Uij c->Ij ^^ vwoJl o-L& 4jju*ib!l J^LojI jLx>-I ^o (Jjjj>*Jl L>^b>- ^y* 

. 4]g^;b/lj CiLoj-UJl <L»I j£sj ^~ol ji (J-^2-9 ( J^" Ajbgj ^9 4^3 ^>J| 



l3 



4-q J-Lll - a 1 a 1 1 (J-J J 






t eL jajjij qLu^iU jji j -Tic. 3 jDi ei ft if (3* J^ll (^j-uu^uJi ^ v a v — ^ I v • v ) Leonhard Euler ^hji jju 

dJUji) (^)a — jt y=f(x) 3 djJI ^1 j ~.l ml dj . .■■»*. >j (Function) dJIjJI pjj ° " I fl * -j duAtj jJI ~*'j 1 1 H 3 ° j-‘~Jlll . ~ f j ^jiLi 









j-ellp 3 u JaLujI dJIjJI 3 



^ dJUl ^ 



cl_Q_LflJI 3 j ' J -ex ell L^J 5 jj d A 1*1 n II ‘ill ^ J J LeS ‘d . .1 ..... ^yJI J .:. l'i • I I J . j n j ^ n d-l ... Led! ^'.— *> nil *j| dJIjJI i ij£- 

. i.t.K Ij , ^._..UI I pijjlijlll ^Lek (jldji jjt) e ~ 2.71828 ojIUI jojJI jlyt Jijt 5At*i„ J|_,j Jj £ M oj^LUIj 

.JdSjdJI jl at&lj idJ^I JljjJlj iAft-l l JljjJI yjj .kjj US .cLeiLJI ^yi .julji i-eei. j^i 3jd ^Ij e in +1 = 0 iw.LjJI dMuJI 

<LLQjdUjJI Jj-el jjJlj due y> ,j II ■ ~‘*'l ■ J ^ ~ 1 1 In ...n Qj LiJ I fl I A. n~j 1 j j J. I ni j d .0 .S -. II JljjJl 3~e d .-| l~ j . | . flj .1 ... S Jdn j]l 

d d l~ n o'lllddnQ ijjLldn j ddJ^Llj ■ ".^K Am J^. d ,5 .5^ 11 JljjJl ^l.^~ ml j 



0*>l5w-a d n d n d ff jl JljjJl * 

• ddtbpvd oN Ided ^ dnjL>-J W>bj 

5 j J-d> i ndt jl JljjJl dil !l 

■dliA.it 

•LjLddJl JljjJJ ^LJI JjleJl 3P 'Ad>«nJ ^ 

jjbj iLj^-l jJ 3*1—11 
I J~>- jndnJl ^dlij* |»l Jdwn.L> Adjl II 

."geogebra" 

JsiOl J iJUl i_^UJl 5)^1 f Ji^_, i 

4^—5 3JI JljjJl ,yl~JI 

oi» ^1 jsi i-i ji djjUi j jkJid 

.JljjJl 



: ji oJUaJI jx j-Sjjj .L^ii 

Jl dJljjl — dn_d^Jl dJl^Jl — ^-Ldnjl 

•4^ J* 

:o^j_j>uil ^d jjb 

- ± (.^± 0 -) d t ±(l ± ^ h 

.diUI JljuJI 

Jjt j ^S- dgil.-il O'y'o 3-ldJ 

.AndnddJl JljjJl 

Idjj^lll Js- O’iliUd. 

U . 4 ,|n. +U .l|„.|v+^H 

dVHv+o-'l 

lijj^iil ^ oLLid J»u 

e>lv + u-!| >e>!v+e-t 

^-^l^ + ^ll c >-<|._. + Lr .l| 



OAJX^JI ^oJ-SLi "'I 
A' u ,m'.s|i ° ~-~j 1 oia ituljj jjli 

.4ndnd»«Jl dJljJl d y^AA O^W 

JjlddJI JU^Jlj l4nl^>«Jl Ji J.JI JL^. 

■LjJ lS-uJIj 

JI jjJl - oLUjJI 3 P dls....fl 5 3jJeo 

( JljjJl - 2 3 ) dniddjl 

■ dnludjl JljjJl ^dl J>- -n - ' $ 

id>JI JljjJl J idfjjjl JljjJl jyLJ ❖ 

• U^io jjij 

.(one - to - one) iaU-Sl 5)1.01 J/i ■$ 
JljjJl JjljJ ) 4ndnddJl JljjJl jl jidl £cJJX_J ^ 
• (JljjJl O jJ ~ JljjJl l _ r fldl- - 
.jjJdJloljJS JljjJl o>j •$ 
dJlj — dnAnJ jjl dJIjJI] Jl jjJl olnjd^d p— Jj ^ 



(_g_jjljlJI ^jUJI ‘ Q.nnll — ^ nip. — J >n >11 ."■! i.nl .^jll i Lift 



.*Ld5ni> Jl JljjJl CdLjj>eJa t _5^" I OJ^JjdtJl j.ld) 

lojjn^Jl O'y^lidd jdeJ 






’a" 1 



-* + o"^ = I 



1 



1 



-< I 



"a- 1 



* nj jj . ^jll CdbjLjJo 

tf 



' > I 

< I 



~o“ 



'o* ^1 ‘ -^- ^ 1 

o'y l>s-° ^^9 dLw^ljj ^9 ‘Ufl^a^sJl (Jlj-Ol 

■ <uJlJb>K^ 

^9 dUllloJl (JljjJl ‘tilLvJl ^jIj ^yO L» ^yj iaj jj 



. dda^ijl 



\jy^ 



yj lj_5 JjLJI a^jLj&k}] Jl jjS} ^jLdJl J^L^jlII 

."geogebra" I jj ^la^xX^L <i)LJI 

^ydl JljwOl yjz*. J ^jiLJl ( JjL^xJl ^9 4jUl dLww«l5»Jl J*yi 

. Jlj-Ol ajjti y>- A^jlljj 4jjl*Jl l^bddv" I^^v2j 



LlL&_LqJI w H j II j 1 : q ■* o II Jjl j (JljjJl 

Functions of a real variable and drawing curves 



oi^gJI djoiiio 



^^1 OyyS' ajlbjl i^»Jlla 3 l o' (O ’?”*’ 41 

c 4 -olo^i]I ajolill a 3 Ij 3 I 
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o.ngJI lMJJJ-U LPOj 
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AJljjl Aai y> \*e£ l^flj ^ju oJpli ^ ,Jol iLAl 
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Real Functions 
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.JIjjJIJpoLLJI < 



o 



a^ 9 a -:(^^)} 

{ ( ar )j ‘ -J° 3 U 3 ’ 



4X- a 3 I h\3 1 J l^c^j A^- I -»o^ 

a 31 jjl ^ 3^ : ((j^*)^ = ^ jJjliLjl JUJU 

.43ljJl ^S-^ctS^ctJ 

: j\ 1 a a 1 1 CjIjLlujI 
JI^JI ^ 1^1 jiiAJ 

one-to-one :4 jjL^*^JI aJIjJI M 

I X^i 

^ <— ^ ^ aMjJ! on-to -Function i^s^iLlI aJIjJI H 
j^CS* X>H 0JJ*2 jo£> j-a j-yillP JT jir *iL3j3 
. \ L**0 IjLftJ 1 (j ^ 0 ^ ^ 

bijective Function :^jIa.^I jiaUHI aJIj w 

2b siJo l:l^l>l A^b y^j ^ -o- ^ 



.A^ijij ajoI>4 



jjjjjJI ul^lpl 



1A-0 a]Ia3I ^j££Lo y \ ^ 

yz A^iLjL>Jl a]Ia ]1 ^yfaSLQ yZyu ^Lsc^ 3 l 
* \ (3 \ I w \»0 ^ 

.a3IjJ I jL(r) .^JuJ\(T) .^IjJI JUwa(^) 



2LuLui5fcJt Jl jJlII 

7?^/ Functions 



\ - \ 



A * Q t'N- 



aJIaJI ^^Jia iwJlla]! 

lala^x^lj a)Ia 3I ,JjliL^3l 

c< flj fi^Ajcla A]ljJl l JVla) \ yj^J l_3 yu 3j 

yjo^ aJIjJI J^ > ^ a y**^3 aJI^JJ yu \ ^31 J asd\ jLx^l 

•JijjJl JlpoLUJI 



(jxijjJI CiL^.j-a -0 



jl (j^s L^-xi AJaaiu^l luftn j jaj jjJI IjA AjL^Ji 
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Piecewise- Defined Functions 
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£njqUii J-ox JP 
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^ 9 ,ja jliM ^jA LjPa \ jIa .l! 4 a -3 v )l. ->J 3 aJI jJU JajL— J \ JjX>tM j a j j C J I Jj^aj 

:Jld \j>J\J* 

r 0 ^ lT > • tT 1 • 

0 , ;»p- >Vo ' 0 * * -(_>-'•• =(j-)i 

0. < Lr Ux^ i ^ No- 

(iiXt-li ^ y> J£\j 4i yw) o3Jj Ca 4-4.4^- 3jb ^ _) 

[ ftJLoj lE^ I 

, 4 a 1 Xavo v kj j*3 oXt-li \^)U>tA l jA 4 oy>- At- _^ a^vo L J^ Oj^-t AaHaH^- 4 )b ^jjb jju 3 l © 3 XiCa 4 MxM 

jaj ol Jsb. Q 

J ^ .'..1 \ 4a * 3 s, -,..>-\ pj ( ^jj\ju JaP ^3 Aj>iaJ ^jA AjjjU. J\ iJljJl >lX>X— <l> JjX>U £ 

:aJUIoU£)J JU 3\ 

u-*Ka ^La \ 0 i 

1 ^JjjjjLUl 3 j JjlU ill jJ| |«aaj 

Jllo £) 



L-*J*Xa XA Oi 



LAI^A Xa 1 • ^ 



Ux^ 

0 ^ i>" ^ ^ Uxop 



} .(foils' lii© 

p- 1 J 

.L&Ixa^ aJIxM JWtA a *J'jJJ j' 



Jj'jl ^IjAll J^aJI -vilkll^tfi 
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[a_. A t] = 53U1I JV~ 

[ i 1 a-] = iJI-dl j-u 



aU-iIji (,ja )3 ^at£»j jj-5^3 ^ ^ 

]r.r-]i J iai l >isir> ir >r-Uj^^-r=( ir ),= :JjS!i:j^ia 

j\‘:Ua:U \jb\s ^ ]a Aa^Hi^a AaWS » J£^J A^a^ a31jJ ^asj 
(\ tV) aUo:U Af*jjiA B^b ( N tV) t(o tV-) 

■JAiJl JSwJl ^ U5]r iV-] j V 

[0 t V] JlS- 0 IaJlLc- ^j*= (j*) x * ■ SJliJl o-IpUJI 

(o t o) t (r iX'f 4 A, A I Jjuj A.lc-a- aJ\jJ 

[0 aV-]=[o t v]U]r t r-] =^IjJIJUaO^ 

: jl g ssi~u |»— ^jA 
[o 1 v-]=3a3\jJ\JUv. 

[0 ^[=3 451^1^X0 

l>j 6* JS^ Q 

• > j- > r- ' - j- 1 

• ' + l/' J 

.Ia^Xa^ aJIjJi JI>aa ^__p\ ^jA ^xx—\ ^ i BJ \ xL) \ t 

.a3\jJ\ JI>aa 7-xx— ' B_J C 1 aPLJ\ 

1 



^3 






^j£iit ■ a. ^11 — ^ftle — a~^ >11 .“.I ..^1 .jll LjSl 



ljLU>wU! f^OJ i j-JuiXi Ljli Jl jJji :^gill iiugJI 

:jjj jjJI A’uw^'uall LLAftll 4^JLxx> 

: 4*31x3 1 ^ 

jlii] 0^-**'^ jlT ISj^ ij^ ( ^ ) 

LxSCa ^ r ‘ 

J5" 4j>o^Ji Iw->La* 5*“ Jpa tw-Alaj* jSCo-o (^f) 

3 J^L? jVi3l J (V*) 

( V ) D° C^i 1 * 3 ^ L5^ 

^Uhj 1 ] 00 c * ] \-^3 l>«ja (^5^ £>L U^-^ a ^ a] I j] I Jl JxJ 

A^SjisJl 0 ^iJl jp c-o>vo aJIaJI ^Jl^ <S , ^’\. 

do.. = \o..-r*xi..=(r*)i :S^i a)1jJ1 JUwo ^ 

.IJSC^J o-. = i.--Vxlo. = (v)i 

4_ul ^ jI 4-^ ^ixo :vJlijJlUI SjjjlIo aJIjJI 

Jl^^jl J»a L5^ a31jJ1 

Jl^^jl ojuJ> ^^1 J-°J l j^l>t]l l^3U>wa l ^La (3^ 

' <Lr ^ ^ 1 = 1^1:^^! 43b 

* > j* ^ - J 

J\j>!^J! ^ Al^a fi ^3 ^S* <a\^La IwAj>^u31 431^31 J 

:aJIx) 1 j£?jj-i]l l JiL>o JU^ ^3 

.S^ifljl liAij 0 - 

.O^lflJl d\Ju ^3 Aiy£2la ^ 

.1^ ^jSCjl JljjJl O^l^pa Jsaiij j5" -UP JLysapl 

( A-ujJ U uJ I ^ jl^aJl) : J^u-au\ II 

A>uL* 2 ( 3^>o Jl 4Jj ^3 J>- dL^\l? ^Jl^ tw-Al?l ^ 

•<3i^ Cj\j\s>^\ ^Jl ^4*-a S^yj ( v ) 

.ol J-a 3^ ^ 3^ O>o Ololo db^l^ ^-**3 ^ 
.A>sx>v^aJl 3^>^^ AfllOnJl 3^>^ ^ 

:ObL^I 

n. . = ^ox £. =(\o)i 1 

t to. . = ^o. . - £. X ^ • • = (i-)j 

l^ •• = !•••- o£ x ^ 0 . = (o£)i 



]V 





(A) (_)AJ Jaj (ji J jla. Ajly.1 


• t r- ] =^x»]i 


] 00 1 r-] = JU^Ji 0 


{r} = ^xJi 


^=Jb^Ji 1 1 


{r t r-} = ^xJi 


t ^ = JIaxa 3I v v 


‘ •] - r = (5-bJl 


c ^ = 3U^J! * 


°°‘ V-[ = jxJI t 


{ N } - ^= 3W^J' 15 



^Llll ^Llll v a - l^> 1 1 — ^ .ole — 4.~i -s. \ 1 1 cj Luao L>jJ 1 . )l^ 
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: Ig.ilfc Cjli L ax II j 4 -iLi^JI Jl ^jJI JL^-a 

:^JjLoj o^Lb-ll j&J 

a 3 \ta\3 \ ^3 ^ 

.l^^x>- jl JJLa Al>- a3I a3I SapIs ^ 

1? ^AP ijA>Jl A>- ^3 ^ou^3l ^yj\ ^ 

ojj^5 Jp I^jJpIS A)ta ^yfc j^oSOl A)ta ^ 

:>jAj>- 0jj5^ A^ fiApli jP OjIp A^liUj aL^ J* 

.^ULJI j\a*2I ap^-* j>i-o - ^= ^***S3l a3Io 

c _>- + ^ i ) + r L A = (^)3 c 3 a)UI S^Lil^ ^j*oo) £-£ 

3Jo>Co 3 djl Jl Ojlil j\i • < t i - f i_j ^a-JI j\5j ' / f 

: w /V' JSOJI ur 



r o" t)-“ A 


^ 0* 1 ^ 


r o" 1 (j-)' 


00 - J 


f 


00 1 y 



't-yt - ^ y — (l^ 1 )^ JCt-s 3C0V :^ 1 ja 3 

Loa aJoUuJI IjAp- <j • = V* - ^ T - ^ y : j 

[r <\-] - ^y3y • < (y)* {'!"«'-} 

.^jNJiail ^^j| k_ujjjJI pliapl . r,< A.J 



([V‘V-[- c ) 

(['«'-[) 

<c> 

(]™-[- c ) 



: iuYI JI_$JI ja J£ JLxa p^ji 

'-V V=(j -)5 ' 



V-' V = ( L r) i T 
tv l+ vv= (lt) j t 
V J-V V=(j -)3 * 



(iutSllcJI _3 jlj^. II) : y. 






]£d-[- c V 

]r<r-[ » 



(<\) y* Jaj jl JjLa. h 

{r t \}- c ! 

I * 

:(^) tj£3 J<alj J-&& 

ijllA (jV ^aJU*^ 3I GAP ^3 Aj ^JU d! J^o A3 ^ 

.^liLjl ^3 A) 

m 3 Jl>«-a J)\ ^)\ oAAujjj ApL*o (jl i ^Lc ^3 ^ 

^ UT i 3 A^i iUoj^ jSwi 

^ = i) l^loj * = i) + \ A - ^ (^1 + 






_r 



1^-i.Lc lLLcUjJ! j ^jiijiiirtl Jlj Jjl Jbt« -Lj- Lfc J 

Determining the Domain of the Real Functions and Operations on it 

.IgJ J^i3' j\ \4hjyS SapIs j* a)IjJI JWvo 



IO 



y i S ~~ 4JI jJI JL>^a 
U 4„3.-j.>J' il_i> V l 4p 

A* a y“ 0* r 1 



Jllo Q ) 



Determining Domains iJloJI JL^_o Juju 

:A*j'^\ j*x*\ ^5 )\j A.,g...j.->J\ Jljjjl ^yo ^ Jl>^ iA>- (^) 

■'*'** v ^-0-v:''- 

O' 

cM># 

r±= H - yt * V? 1 ktA3 jj • = ^Iaa 3I LoJOP AJ^jua 1 

.{V tV-} - 2. yi* 4]\jJ\ oj^i 

j^>J\ l« 4^0 ^ ^3 ^a>- 4)1«x3\ ^ 

• ^ V - ,_j- J»»<j y ki' 1 ' j' 

•] » « r] = r 3 JU. .-. • <r- j- v 



£. = r iJ^« ^3j3 30P ji»J' JJi i 1 - \= (o*)^ ' 

• ^ 1 - La%X*f* ASym 3 J) j^J 

[VtV-] _ 2_ = ]°0tV[U]V- tC0-[ jA £ i JU^. jlsUf-J 



‘ ' < j **-0® 3 0 £-**■ (o-)j V = (o-) a '*1 

^ = i a3\jJ\ JU^« jU jap j Ux^:*b[ jl 

•< (o')^o 3 43\jJ\ Jl>i<« :J)l9 j 3AP j la-UP I LjU 

Jaj jl JjLa a 

-X£*^ ^llj A3 ^a*J1 4-.j...j.>J\ JljjJl ya ^ Jl>^ V 

VWVV = W^ v r ;%< =(o')'^ 1 

‘Tnli jAriV 

.*] 4*J Jj»-j\ {rj- 2 . ^ ^ ^ , = (j*)> C~s- 3 53ljJ\ JUc jlf lil 

Jj*il ^Ij Jl JuaiJI 



v^lr 



jt jijaii itfigill iiiagJI j — 



Operations on Functions 



Jlj Jl Jx OL 



ftioj 53 



:u^» fc yi\ ( _ y Lp i v |» LvaVU^ T 3 >• ,3 0015 ISI 
y* ( t i±^)JW- « (Lr)r i± (o-)> i= (Lr)( T i± N J ) ' 

rf n vf j. ( r 3 , V 3)JU« « (j-V-(j-),»=(j-)(r».^) Y 

j)o-( rf n lf ) j* (i)JV WtJ) r 

3 jIao^I AP yzy* (*-^) ^ C—>- 

frUilob ^3 t^3 ^3l>oo ^1 ?Uj ^5jL*o eJoJj-Jl jJljJl Jl>iA i AjbUl CjVI>JI ^3 Ail 

,4a_aJ| aJoX ^ • = (^) r 3 

Jllo g) 

y-i\ = ( j-)£_ ‘ T+^o V =(j-) j ‘ j-i- r j'=( L r)ij^”'ii(5) 

lAj'il JljjJl jA j5” JWvoJ eJxls A>-j| 

<t-j) v 0+^) ’ 

(i) • (£_•») r 

’o 4 - o^°l Jl - aj33oJ\ a^a3\ ^-^.>-1 :UU 

^ (°)(^) V (\)( t -j) i 

t 1 ‘ °°-[ = rf = ^ ‘ ] 00 tV -] = rf = J JW"» ‘ 2- = (f = 5 

(j-)j + (j-)3=(j-)0 + ») 1 



w (-^) 



] 00 t V-] =] oo t r-] n^. y> (j + 3 ) aJI Jl JUo>j 

[i t r-]=[£ t oo-[n]oo t r-] :j*<£-j)JU,j 

WtW3=W(^) j 
O'- 1 v (j-i- j-) = 

[l«00-[ = [i«00-[n t = (j : .3)JU-J 

LboJI — ^-olc — 4 a^-JI ~ . 1 ' .>> 1 1 j 1 1 i l~'\ 



V 



J^l fl 1 1 — 1 a 1 I 
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jij.hi :ulgill naagll p 

f ,aka~ © 

{jfi v— -5p£t A>- a)C p^*J AjU j a)IjJI p^ App>- A £- $ aMjJ\ ^£A_o p\5* \St 

[ ^ 0 J = ^ J XS^JP^^'lK?^' 

j aMjJ\ i a 3\ i -ijo j j I ^5 j j 

Cr) ( 3 °j ) = (ir)£_ oj^.j 
«o-»j= 




= (a* *•*)£_ 



JjLJI p^ 

Wj=(v—* ) t 1 

••b= 



?SJIAjI SJl«> JljjJl v__5 j iLLfcf Ja jjSg 

lT v = (lt)j * \r £ = (lt) j ( j - ) ( a °j) * ( j-) ( j oi ) J'j-J' p£- AjU-VI doJ < 

i>j pl Js^ Q 
j- r = (j-)j * 1 + ' r j- = (j-)* P^ IS1 © 

i v = (j-) (j 0J ) o' ft* : WU ( r ) 0 oi ) -^j' : Vjt 



&- I - I U-Jjl — QJ 

:alh» Jill obU.yi pjj y 3-t i-n«->ll AjL^yi j~-AI 

: yz aMa JPw yl A aJU' a.,.^ .U olUU^vJU aa**P' a 3!>0' ^ : 




i r v ] 



(£jj|j]l ^jCiJI ‘ a .-^11 — ^ftle — d“-v >11 .“.! >.^l »j11 _iLi5i 



>r 



jL_L>iJUt jjJuXS Ljli Jl jJlSl :^gill oa^gJI 

/u4LuaJI^ : jAuauJI 

:(") t>° J^pl Jj 1 -^ 

]°° ‘ ' ] = vf n \f 1 ]°°‘ n ] = t ^ ‘ c = 'C 

lT V+ (*•- x y) = (j + *) I 



] 00 C \] 

] 00c \] N- o* V (i _ r (j^) = (j*^) 

] oo c \ [ ~ = ( ) 

\-^ V j 

{r}-] oo t \] V =(— ) 

l-'j" J 

tr = (r)(j-3) « rr = (o)( J + i ) v 

■5*yr-j- ^ (v-) ( ^-) « T\ | = (r) ( -1) 



: JljjJI jIj ^ 



^ ^ cV L^ = ^ 

^sjjl I jjk c *3 jl 3 ^ 3 ^ 

a}I 3 •^ss-’ ^-^3 1 cj^wJli-Ol c_ 



:4 _ijI jj| 4ilLol 

£- j- = (j-)j t N + r y = (^)i : jlS" lil ' 

(%->](>)WWMWb->] i 

:JaJI 



(i-Lr)i=[(Lr)j] i = (Lr) b OJ ] 1 

W + j-A - x y = ^ + v (i - y) = 

('+V)j=[(^]j=WW ^ 
r-V = M'+V) = 

o = \v + (r)A- v r = (r) [j°i] ? 

: J .'<fl~U I AAJ ^ 



VaJIAjI dJtaP 



dJLwJI A-s A>^px^aJl AjIjP^I A^j ^ 



(' V) (>3 J^j jl JjLa. Ja. 

T+ V (^) = (^=W(J^) o 

t AV = A+A\ =(r) (j»s) 

r + = j-.-. i = £r = -i + v ^ 



^AIaJI i a i^ll — ^ ^ If. — d~-v ' ' I cj l li A Li jJ I 



A 
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4-uLui^l Jljjtfl 



Jj^l jjujjJI jJjLoj CibL^I 

(a) 3b Ji*3' 4i^U)l N 

V© >© 

]o t r]-£. i {\-}u [r <n[ = 3Ij3^xo a 
[ \ * c \ [ = ® ]r <r-] © 

o- = r + rxi-,(r)j ! <\ 

rv- = T (r)- = ('r)s v 

r*\ = \ + r (\*)r = (b)3 ? 

i/ r , A-=(No.)^ v o/ r A* = 0 *)^ l S 

= AA*+n*x£- = (n*)* e 

\ro. . =(o. . .)i ! >> 

rro** = (\ — ) s v 
Ao • • • = (o ) 3 =■ 

Ji = (J) C 

v n r = (r)^ ! 

:4-ujjigJL ij II 



o/^%— * 



'® = (t) 



pc 



dialSCaj 3aJ^o jl 



M 



iTVO ilc V^ : 

i 



f 



t'-J-i v 


{rcr}-^ i 


[Vet-] » 


]°° ‘ r l ? 


'-«•}-£. 3 


]-4t A 



It.'.**- - ® 

® 






[r .r-] = rC n Nf 

r + Lr o = ( ir )( r i + ^) 

c [r ct-] 1 

0 - a- = (ltXv 5 - p) 

[r cV-] 

[ r ‘ N “] = rf n xf 

r + Lr r + r l _ r = ( Lr )( v i + ^) 

''- L r , + V Lr , = (Lr , )(^- T i ) 

[r c N — ] = 

' V + 



© 



1 a£_ 



= (cr-)(-V) 



U" o'V+'o* 

c { * } — [v c N -] = 1 <JbxaJ ^ 



-r + r 



lT : 






v + 



J“ 



— vj ^ l ajjjj) JljJlt 



_r 



:^a 3b Ji3 V ^dlj 3JUI 3iU l JlSCiVl J 3~Jl AsibJl (t) 




:^a 3b V ^Jlj 3J j-Jl 3s^UI : V 

{(« *) «(\ «v) c(i «r) «(r *r)} v {(a «v) *(v «o) .(o ,r) «(r «\)} (1 

{(o.r)«(o«.) t (o t \-).(o «r-)} * {(r.r).(r.r) t (r«\)«(r..)} '* 

:3>}Ul IJP b ^ ^3 3b ^ 1^-3 j 3j^Jl oli^bll t 
£ - T j- = J° V \ + , r>V = , ,» i 

1 = (j")* c~>- * 3Ul JUx« ( 0 

, ' ’- J 

•3lJl i£»Aa J t 3'jJJ \ p 

:C~>- 3 3UH ^Ul j£i Jl ^jl ( 5 ) 

V ^ ^ b_UP r + ^ 

• 3ljJl -> I j ] I _ . Ua;& ( , [=(j-)> 



r -V=j- 

L* ,'1 



Uj^p 



V>tr u^* 
. > ,j- > r- laJJP 



= (^)3 CJIT b! (v) 



£ ^ ^ • laJJP - \ 

3'3l ^4_o _p> jv 3 j (3 3'jJJ ^}bJt j' 

• > j* ^ V- Uj^p \ + r j- l 

r>„>. , + ,}-W-'= JS ’'H® 

3U> jx« rCZ^\ ,-y.j a3 3 'jJJ ^Ut jSCJl -_jl 



Jj^l Jl Jxoilt 



^ SLjaijA^tJt OlA^JI y 

r > ^ C-up 

A SJ- '•■“ b- I =( l r)MjlS‘lsl(5 



A < L r 



Uj^p 



! J_>- jl 



('■)= r (r)= v M» ' 

Pj 3 ^ 31 jJU 3j\j / ^.V.a ...b ( J))^4j jbo 4>-lj3 4P j** Cb\5* bl i 1 S ,!, 1 1 S i H 1 L il3JjJl ') • 

jA ' 

(j)C 

(3 o\a)U 0 



' • > j ^ 

• • > j > \ • Uj«lp A- 

rv-^j>v-- Ujjp aa- + j£- 



(r\.)^ * 



('o-)t ‘ 



('•)t 



:C~=- a 3 3\J\ Ji»j IdjbjJL hjpi (u) 

o • • • ^ J- ^ ^ y 

\o- • • o-. • Ua^p vo-.+j-v =(j -)3 

"I * * • • ^ ^ > \0*** b*X*P \ * * • • + 

:Ji>*jl i4Pj^JI 3JP JJlw ^ o^^-Vl A^-l ^ jjl) 45p- olblio jjl 4 _U>-J\j 

(•—*)» ' ('•—)» v ("•••)* > 



(J) ^ aA*> Jjb ^ 3 Ia5” 



Ja->v0 ' . J 4jJ*b> J jb ia;>ia ^ jl5” bl ^■ l 9. i pl||.,hn Jl 

rAa-jl ^ 

(t)c y (r ) c ! 



[V C \ -] = 

fl 1 1 — p 1 * 1 1 tJ-Jj 



jla3l Jjls ^ 3Ij 5” *-*aS” I .Ji la J jb e _,3b 4>-L»4 ^ Cb\5* bl ‘nm-iiQlL J^jjJl ^t) 

•( 0 )f ‘ (^)f ^ (ip) f 

:3o*N/ 1 jp\ ^31) 3?jjiaJ' 4*A*A > Jl Jlj jJl jjP JbvO ^j-P ^ £ 

• w* v = w* J 



jjljJI ^IjJI ■ a. -*'l — 0 -alc — a~ ^ s U .-.1 w>.l tjll i l~'\ 
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' ‘ 1 ioOOOoJI JljAll 


r 



. (,)> 
*- ■ (j-)» 



T -u-V = (j-)'S * 
=^r = (o“)> * 



‘ \- ir r=( ir ) y i c-s- £.< £: N a:Otflal® 

‘V r = W r » ^ l* [V «V-] : T » 

.43b J5” JUvo lLj« (j-) ( r a - N a) £ ( j-) ( r a + ^a) 

» [ft '-] = r a JW^ j^y + r j"= [*• *y-] = \ 3 JW-y T+ L / , = ( L /')\ i 'M © 

.JIbJSJU.lL. (,)(L) . (,)(ji) . U(,.-,.) . (o-K.b+j) :uj 

r L r' = (j-) J * 0 - r j* = ( j-) j t N + j-V = ( j*)a iOIS lal @ 

:-W 

(v-)(,oj) > (\)(J 0J ) > (r-)( 3 oj) v (r)(jo») 1 

r +a - = ( tr ) J « -U^atflS&l® 
.l^p. JS" (j-)(i°j) ‘ (lt) (j 0 

W^=G-)j * r- r ir = ( a .)a:OlSlil ® 

(r) (j o a) Jjj-jl JUwM la.A»«o ijj*s Ja-J ^9 ( j») (jO)) 

lijirlujj jjSiiV Y* 

(l r) L>° = j ‘ 5 -a»-/\s i - T 0 * V= (j*) ^ j\5” lal 



Jj'jl jJ J^ll JooAJI - Jlkll v l2J 



jL_L>iJUI fiMjjj ^aia ^ t j-uL U t Ljli Jl jJrfi : jJglJI oaigjl 



0 <\ 

uo- 



i w 






{r} 



C ‘ 



r + 



lT 



: (l t)(j 0i ) u 



{• }-r ‘ Y + = CrX 3 °j) 

o“ 

Y- = (Y) (j °a) t ] °°t Y] jA JCxJI i o - jo * 

(j-) a ** 



* ^ V- LoJ-LC* 

i ^ j*- ^ * U> jjp 

^ 1 I c ^ a 3 1 «xl) 

]r *r-] ^ aiui ^ 



■ j 4 [i tV-j :a LLj\ 5^ lal > * , 

Y + ^Y 



lT 



■ \ 



= W- 



1 " r uY = (lY')j ‘ O- 



iul jjI jjjLoj 

(■Lx~ia]l alAp^fl ip-jAJxo) Js jU- diilp j cJlS" lal ( > 
YlaUj S'Ai\a a JjS Js 3 jo JSi JO - 0 = (jo)i :C~>u 

<- (icY t Yc\ t- £ N-}:aA!ljJlcJlS'lil Y 
aJIaJI Jo-jl3 Y + joY = (j* 1 )^ 

[{\\ l ‘\ l V l O l Y l \} = AJIjJl t 5 A«:Ajl^.))l] .[ 4 } 

\ - jot = (jo)iLL-^ £_ <— {Y tY tN i •} :a 53\ jJ\ CJlS" ial i t 

. jjoJl — -j i joj a)! jAJ t 1 ^ySs .'.*. 3 1 

[{0 iY «Y ‘> -} = :ibL ? .)!l] 

Y + j-Y = (jo)i t £_ [1 tN-] :i CJlS" la) 2 

.(i)a t (Y)a c(Y)a <(N)a c(-)a t (3-)a I 

jo a aJIjA) ^jCJl ^iSs .~.'J 1 ^ — -j l; ilojlj V 1 

[ \ N tN ] = oJja ^Jwa 



* ij* JJ.P ' + V 

* 'U ^yj 1 0 JJU V 



O" 



[ \ • 1 \ [ jjS AJIaJI : AjLa^fl 









< 






Y- 






1 ^Ojl 

,a31jJ3 


:^Aa 3I Ja>-jl ^ 00^1 joj Aoj"; 

3 - i^Y = Jo 


]a iCLolS" lal \ \ 


' +V Lr = (Lr)v i ‘S. 


= (*)> 


^-V , X a 

^ = W‘ 


J 

1 ^Ojl 

,a31jJ3 


(Oa«(Y)a 


JacJlT lal (g) 


a31jJJ 

[[0 t r-] ^juJI :iuU)|l] 



> : ' 



•}-^: a :Q 1 U 



J t (Y-)a t (3-)a £ (Y)a t (Y)a £ (3)a £ (-)a 
. ^ LoJ 1 ^ — -jJ 1 jo^j a! 1 aAJ LwJ 1 J^uJ 1 ^ 

[Y .Y-[ - l jA AJIaJI :ioLa>.)!l 



. j AoJ 1 

:d~j>- £_<“[! «. Y-] :a aJIjJI CJlS" iai A 

r< - '---l.w. 

\- ] 

^Ao to vo i jJ '' joj £ a aJIaU ^jLoJl ^oojl 1 

{3-}U [Y £ 3[:AaU.)M ,a31jJ3 

iCoos- a a 5I all ^*-d' ^ 

Y + jo ^ 

\-j.V 



• < 






• > 






i_a ±s~\ 1 1 — ^ .ole — 4 .^ -s. \ 11 cjLuoq L ^J 1 . iK 



= (^ 

>♦ 
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Some properties of functions 



qjo iS'i 111 qJI cLto^JLsiiJI j|qx>Jl| 



431 — 431 _ ^^3»a j * **\^& — ^«»qUaJ 1 oj^***J I 

.(ebra^eo^) Ua ^ual jj - *UU 

^.jIaaII jjia 

.O'^lAS'UU I ^£yQ*)\ - 4jL3llUl - ^**>U^3 1 ^ 



JiJJJ-iDl uN 



.(sj^ull JflSL-j)\) J^\ ^UJI A3 > - 



pJLalll jjlrtjO 



4J^Ul 4SUjJl - (ti) 4j>ti-y^ ^\ (\*\) 4 s*Jl *2 J^a ^_jbS" 

.(C-O^oVI) OU jJl*U 3 



aiutuJI 



4»o^31 ^jjVl UA Sj f 2 -* 0 . j^* 2 ^Uui JlA 

j^>u* J ^s>~ ^yX ^jo^U .XaUUl <jl 

c^U^Vl 4Ub.J cObUa3\ 5 J oU»Ul 

\ A*- jl \ A* U>UJl <S^“\ ^l>o\ r*4*3j. 

.4ia.aJl (j^lSCsu^U 4Jojlilaj 4U&3 o^S^a 



jjjjjJI uLdpJ 



^L*Ul ^3 4iajD f\ (jU d3j^U> ^a f^jp 

Alajij OjfyQ ^sISCj 4la.t?.J 4 >^j3\j (j^lSUuVU 

. \ A * ± UjJi 4 j 

J ^>- jSUdl 1^*3 j jSC ^^>-1 Jlj3 v-&UsaJl Jl v— Atl 
. 4itfl 3 J ^>- JjUJI 1^3 Jlj:>j c ObUaJi JJ 2 * 0 * 



:LagJqi5i)| nl 1 S i m l 



^a J*3 1 ^ I J^>sX**< Ij o ^ .AjuU I ^laj U> j3 1 A3^P ^3 (^j^Aia3 1 ^ 

((jEOQEbtQ^ \ l^Laj 4^»a ^**jl 

. 4j^a3 J ObU^l J^>wa J ^>- Jl^jjJl 

:^ija3l ^j-a ^\j>Ul ^aUJI iJjk J^a <*J>^j Jj^»o dllSUj^J 
oJ^UUl JJ:> J^>o dl^Uj US" http:/ / www.geogebra.org 

.^jj«3l J^a 4*0 _^*3I 4 jJ3\j 




43 i^y* 1 US" c4>wjJJ^3I JjUj ^-Jlla3l 0^ 

JiUJlj cObU^ j^>^a J cOU^-Jl j^>^a J JjUJI 

OUj>J-<JI (J->Uj !jjl> ^3j t^-UL*wa J 

4Uo3 J ^>-J ObUJl J^5»^a J OU^Jl J 

^3 c 4 j^o 31 43IUl^ <UIja 3 

.4jiU-^l Jl^jJb ‘wS^su Jl^Ul J^-a U’U- U I SjJ> 



(jxijjJI CiL^.jb-0 

jl { ya> 4_U ^boAU^jl Juftn j jajjjJI 

: jl ^lfi Ijjli c-JUaJI 

. ^u?*y 1 4 u <? > (j c^bu^Ji j tj ^>- (ji^kXii c^Uj>ti^ ^ 

• 4j^ fi]\ (JljUlj 4^»-jJ Jl (JljUl 4 

.ljjO>-J UU 4 j^ jJi}\ (JljjJlj 4^>-jjJl (Jl jUl (j\J l3j^2j ^ 

JljjJl 4 



4 j-uiLujI olj jJLq 

.^p&\ Ja>- - i)^UI 5Jb - aj 4^ ilb - U=r jj ^3b - JjLc ◄ 



>> 



J^l (J-i^i fl 1 1 — ^ 1 a 1 1 ^JU^ 
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ljLcoUHI t j - u u l I Ljli <jl jJJi :^gill iiugll 

(U)_us JaJ jl JjU. obla.1 (s 

• A-S-Jjdjb V ,4ji^3 4jli * c I 

( AUiSlxdl j jl J^JI) : j.^4j jjj 

^Lp j^-lJl J jjb^Jb AjL^JI 

j ^oj^J jl j^^J a]1a)1 ^ bbj ^X>U»jl l g,y3> 



u’ j? p r-^ 1 

j ^$sJ ^jl 4j jl l^j> ^Ij ^Jll**cjl J)\ Obbajl J ^>- ^UjUws 

.^b^l Atabjl« jjS> 

: 4j_uI j jll oljL-ujI 

I^IA j£l) i j^ A^j JS" jV i A*>-^j a31jJ1 ^o-*o ^ 

.(Js?\jLJl j^> jrjj ^4^ (^») 

A^j l^bliL) _) A^*3 j$^ jV AjA^3 a31a} 1 ^o—J ^ 

. (o-U^-^ aIs-Qj 1^1 P ^»Uw O ) 

a)1jJ 1 jls u>-jj ISjp jlT bU dUS j5Jj j ji)l *)b ^ 
a)1jJ 1 j^^> \j3ji bdP ^Vl jlS^ b\ j cA*>-jj j^^> 

.4j3ji 

JI^ja a)1aj ^bx31 a31a :Abldjl Jl^jJl ^ 

.4jO> 3 JljjJl ^Lj £ ' w ^“JJ 

a)1jJ 1 ^ *X>-lj jT ^ 4j3^3j A*>-jj i)b ^ 

aIjU^J ^j4? j J ^>- Alj’Uhla ( * =(^)^) Aj 

. J-^^l aI^OJ J^>- 
.ao*-^j a] 1 3 A^oliJI a]1jJ 1 ^ 
J^JL>o Jya 4j A*>*jj a]IjJ 1 (jl oLoV ^ 
.a)1jJ 1 Jl>w« 3^ c ( L ^-) JSO 

^o-u-jl -Up ^u>-^j3l (J1 ^a31 a**/ l3a^]1 ^ 

jjUwi]\j ^LalS^ ^1>J-<J1 bx^al lzjz3 j^-*2 ^ ^ b-ULP 
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° J" J + + Vr* + Vfl + J- J + .1 = ( J-) a 

J* 3 O c • # J . £ 3 J « .< r l « T t c % l * ,1 :o_p- 

oS'y&j* jl) ^ M.xpMI Jl>Ol A cAf’j 

a>-j^ tjj ^jJc>-J' 5^—5 JIjJlj JljjJt ox& ^ 4.... ’i i(l^u Ajy^ - 

Jt.J.'.*.... .-J I j^iOl 0 A ^A^ , ^ L5^ OjFF 

:J^u 

.AiljJl jjJuOl aJ'j lJ «— J i j\> •# _li 1= (^)i j'S" 'ij " ^ 

\ ijoj t ^4 -J A_3*^' ^ tj-° 0jJ& 

.A Sflji (_5*Oi t jj Vlji (^5*0) 

Oj-iO 4M3 ‘ 4jaJu3^ ^ ^5 -9^ ~ 

lyJ- ~ >U-o jaall 4-1- .■■)! oLai-k>-Vl j\jl^\ " t 

.Oil—)' jj>-o 

OSlalsta Oo\5^ lg.»a) 1*^3 I3|j ti Idti ^ jL_Xi *® 

.4j j\— lo '--■ e^iffllOl ^ A 

Jllo ^ 

‘ r (° + \j“ I) = (0")^ ‘—r?- J ‘ a j^" '^1 0 

-*• 1 1 -^-j' (tr) J = (j-) J a £-->- + j- v • + f ^ = ( j-)j 

■JOI^ 

Vo + ^h- + f ,j- r l = r (0 + J-I) = (j-)i 

^jl_OeA , '- ;: 4' O" ^SjP kliSlsUa .'. (o*)j= (l /*) 5 ■ 

r = I r • = I n • : 4jj\JO 

VS = _>- .*. 1 0 = t - _>. :J^lla<d ' A>J ' 4jjlflAj 

JaJ (ji J3^ Q 

(k_.-t) + j-° + r j-v = ( t) -)j < £+j--»-- r j-(v v + D = (Lr') i li i 0 
(j-)j = W 5 1A 5 ' 1 v ‘t fi* -^j' 



„ \IF ~- 

JJUDajji-ISjJSJIjja 
- V-JUI Dull - i-kJ-l 
(j_^ai ijijji 
( 4.11 k . 1 iOjI) ^Ull Ub i 
<jj_£ji auji < 
V-xAlo^Jl f Uki-U 
oLtoaip-j jaUlkJ 




jkJ J_.xil OiLjOl 4 



,1L±1IJIjJ)I 

j— j—ni -. uiu.^-n fa 
™ 0(i0n .Jo* a 



Translation .JUil 4 

Reflection .^ISkl 4 










4 t Q 1-N. 

y^CS* Aj^io AAk^Aj caJIaJI iw-Jlla3l (j\ 

a 3\ jJ\ dUiA ^*|jA \-aS^ .aJIa] 1 oApldj 
!aj& caJIaJI aI ai^>o oAJaj c AjAj-ftJl aJIaJI^ A^jjJl 
^3 4-^*4 ! AA^) I O^Aj^>a]I ^lAihA*4il Aj l 3 j-- 

.JIjaJI 

(jjjjjJI uL^j^-a 

Ijjli oJUaJI jl jj^LcJI j-o jxj jjJI 1 AjL^o 

(<U^ot^x]l — 4— — 402^1 ) AjA^-I o yS (Jl jA ^3jjCJ 4 
(4iilail 4^-JjJl ) ^oLiil aJI A oiyCo 4 

. 4j ^—SJl SJIaJI <*3 jpcj 4 
.4^Ja>b1I (JIjaJI ^-v^j (3 a 5JIaJJ 4^4*iAAil ^-aJI ^aAxja«j ^ 

J^LAaS” AaJaII (JljAJl 4— ^oAAil tA->*^jj^>eA]l ^ 4 



4 j aiLxul olj ij-fl-o 

. oO jLSj Ja>- — ^43 1 j Jliol ^-ul^l*j| ^|j 4 



\\ 



j^i ^ojI J Jl ^J fl 1 1 — fJ^il ^J-Ja 
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Graphs of Functions JljJjl LjUistla 

Polynomial Functions j j jaJI 5 jjjS Jl jj : V jl 












•j* 
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( £. ^'J 3 a ‘ ^dV 5 ‘ 2 . =J : 7r“ J**") 
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, u-=(u-)'(’f 

cAjij j^j OJjJI ® ^l-^l 

(• t •) ^yfc ^s>iijl ^Ij AlaSjj i CjIjU^JI jj*~“ J 

Q‘M ts »«d^'J 3 
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o*= (j - )® 

(* 4 * ) ^as aJjI«j aWSi ^>Cj> j *a~» 57— i JJ^JI lo > jj J aJIjJi 

( 2 , ^ j 1 2 . =i : i>“ J^) 

Jllo (0) 

■.c~?~ j aJIjJJ yjUl j£iJt *-y\ ® 
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V > ^ UjJf- \ 

„ , = w* 
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--' 












J-JI-« 

r j* = ( ‘ * ^ J- ^ 

]r coo-f^jsJ 

( ^ ) UT ( E 4 T ) aLlaJ \ Ju£* AP jAo 0 jjta ^ 








, 






































V 






7 














\ 
















'•y 






v 




































o>j£* 

Y \ Jj*^ 1 «- 


j.'ii J — an -jikiijsS 




LjLj-L>i-Ut i j-uL U t Ljli Jl jJll :^gill iiugll 

(aASlldl ^ j,<\*LaLft I 

j>o Jj^>- y^ [Jp ^ i_ v^JJ^i ^ 

JaJI 

(^4) + j-o+ r ^V = i + (J -^-- r Lr -(i_jV + l):^3jj ^ 

: j! Jj>J O^taUcjl AjliLaj 

0- = _>- c i = < > - 1 c V = t. > Y + 1 

0 = 1 c \ = o : j^3^UuJl js*oj 

j>o jl Jjl>- o y£> tjs J^>- ^)1_ JJ^l 

( rv ) 

:J^JI 

] 00 1 .] JJ6 JXa r 

] • i 00- [ ^3 A**a3lj a)I j)l 

] °°‘ ' [ ts® ^Joljj 

]oo t .] yt aJIjJI JXa r 

:dJI jJI jl j}o\ 

] • £ 00-[ ^3 A~^3lo a!I jJI 
]oo c • [ ^3 A^^aSUj a!(jJ| 

(f'tH plxi 





c( \ ) ^ J jJI aII j)I ^ 

,(r) t (r) 
■^UU-i n 

. -i £ ■' jJ ^j&LaJ I 

. a 3 I jJ I J 7 J 2 I ^ jjfl a ^£3 j» Jjf Ij ^ 

:<Lul jj| yjjLii 



Jo-jl A*j'Vl J^jjJI ^ a3I J JSsJ jSCjJI ujl 

l»al d~>olj aMjJI jjoo 



A\ 


laJ J£> 


r + ^ 


>4T 


U JJ£- 


i 


■<4T 


U-U£- 


V 


7 

A\ 


U-uc- 


O" 


V/ 


U-uc- 


1^1 


>4T 


loXi- 


r 

lT 



= ' 

= W> T 
= W> * 



^^jlill ^Lill — ^-alc. — 4.~\ -s- \ 1 1 CjLu^L>jJ 1 < )lY\ 



y* 
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iT 
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lT 



1»j xc- 



U-uc- 
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i r 
\- 
l r 



= t 



(rr j-o) ji JjL^. du ^ 

l^-Xa ^*.a c\-oLo -Xsu 4jljJi ijl?l dL^i? ^a 

.aJ\jJ\ 

: 4 -uLlJI ^ ^jj_u jj| tUiojtUgJI W.ll ^ j^.4o 

fiU^JwL^Jl (^“0^0 ^ jl ^ >^AJsa3\ 

o ^lla ^ j^-\ ^Js> J j^>JJ l&jjAj jl (l^Jjij) I^SCjo jl 

jli dl) jJ ojj2s l^J 

1 taXj jC- ^)l I 1 (3*^ 

: jjfc -"AUj Vrll csjjfe £l^il ^_4>l^ 

.^isCuVi n 

.(^daij J y>- J5Ci ^1 ) j' JJ^Jl ^ 

Jai\j>J 4^yX^3l oJJti <j\j ^)l jS' \ 

<jl I^\ ^a 4>oU]l 

.^Lji]! 4j ^d*Jla 

^ JU&^Jlj j^ISCsU^M ^J4^a j.**j> ^!Ul JjJcs-Jlj ^ 

:J\*>y\ 





0 * jy** 




(v ‘'-) *- (v ‘') 


( v -ci)^( v j) 




(i + *— » cl ) i — (k_J cl) 


(k_> t_>~ + 1 ) <t — (t^j d) 


J12X3VI 



dj , . 1 C ! 1 

d = (^ 

O" 


V = (^ 


IltI =C° 


V = 






~<P j y>-~* 

• = J- J 


-^3 jj^a 

• = l) - J 


Alaoj 

(...) 


A Saai 
(...) 







: JjLlLII .bliib j^L^-o 

aJIjJI 



jj^a 



jSUdl 
(rr) 



. OlA5*-J i jljJlaJ 3 a ]1 ^l>tLa JjLj ^O 

CjIJo-^ 0 jljJLoJ i a 3 \ ^\3 \ ^l>J-a Jjij ^Xj> 






Transformations of Graphs 
Vertical Translation 



□ •“■-■ •■■ ;; ;•• •■- •• 



(\)JSLi 



Jlj Jjl il>Lxi j t-la.f Aj in. 1 t^tt uj^Li^rt-JI 

4J1 jji ^ ^ > ' 1 3 n nijJi 4^1 jyi : v J 

^fljqlojjor 

J**' 

r j- = (j - ) i t*—j' ( ' 

Geogebra ^aU^j ^Ia^vX^L 
ijlf-V L—'j A_>t_*b aJUJI j"'j ( _ s )lC- ^is (T 

4 JC a3\jJ\ oXc-13 j-JJ 

- ( ^ ) (J^- 1 ^ '-*5” ' + r L /> = (1^")^ -ifrls OJj J j>- 



0.*l>! • >.® c.^v « 






HI.* >. • :• •• i* < k « ••• 

*?r3 



(njs^ 



,«(v 




) lao ill , j*\p (^ 

.5^ jS" ^ dljUa>-!)^ J><— J 




= (lt)i3 



Ji V*"b 1 *0* = (o*) 3 ^ 

eJjJp>-4]tj js- j_ju! 33\jJ\ oJ^-li ^^Jojas-Vj 

(T)J5^^urr-V = (a-> 

^'A><X-i\j 0 - V j-= ’Jj£-*t '-j-f .'jr~> 

? V = (o*) 3 

. (j IS 1^1 ! i) I 

:jUv- T 1 _ r =( 1 _ r ) l 3 t ' + r L r = (j - )j‘ r Lr = (Lr) i 

UjAi (j-)j ^Ju y> ( j-)j ^xo ( \ 

.Cj\-CaJ' ol>jV^ ^ ij-1^1 j oJ^-j 

.O^CaJ^ Jl— J\ ol>uV^ ^ V 

jSC« i—i-S” = (^)i ^^*xa :-inJi.ufmj 

tj-ojS' oLx>a»»-j 

^ 1 + , J'=(j-')j ' 



I + (j«)j = jkxuj [ < °~*‘ QJ 

^ o'a>j 3\ ^ I lajji 4>-ljU (j-)j = j^ ^,-ij ja I + 

• > I Ujxs- 'j* j oU«jl ^ j t • < I Ujxp * j* j 
YY Jj^ 1 ^'j-J' - e 11 ^ 1 ^ 



xdd 



jt jijoii : tjigiJi oiagji j— 
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= c^*)j 
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= (^->3 

















Jllo ( 



J t J j5” 'X— > - 3 1 J i3 Jb - ^' OUl^iXa JjliJt to© 

4 — - Ij ^“0*^ ' jJJ Cj y*2 

l^rl =(j-)^^ J‘ J^J 5 ” 5ap\5^5'» 

J-J'-# 

Ot-X>-j V bbjjJ ^>Cj> jAjAjloJl^y^Xa *.' 

•u-Tj 8 W j1 J 
r - (ir) a = (tr) j •'• 

^-I^I = Wj--- W= 0 -)»v 

j olaot ^3 V \_a_j-X3 A^-ljU 8 4M.XM ^X>*Xa 3 ^-X^ ^X^Xo '.' t 

' , + (Lr) i= (Lr)i3-'- 

^U=(^)3-. lo-l=(^v 

Jaj u* Ja 1 ^ Q 

c.~ to - 3 1 j ( 3 Jb-^' jCx>A 4 3JU\ i .^ 





Horizontal Translation 



aJ3j&V! i^l jyi :LuIj 



□fV • ••• 

’rr: 



0>js^ 




g, J^| [ ^iq^^ jg 

|j-| =(j-)i :8 43 'jJ 1 l _ y X^A« ^-jl 0 
^3 aJljJt eJrf-15 4jtSy Geogebra ^oU 
Jli-il ia«*?' ^jnbs(x) : JW' 1 _ s )lC- Jli-iV' 
\£js-\sj ijUJ' ejiU3l ^ 4]tjJ\ ( _^x»a« jgU.9 
( \ ) JSJ j US’ Siitll ^ f(x)=|x| 



Jiliil ^XliJI X-»^1 - - 



xt 



Y> 



j^i ^±r\ fl 1 1 - ^ 1 a 1 1 JaJj 
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LjLj-L>i-Ut I j-uL U t lj !1 Jl jAll :^gill iiugJI 

:4ju L illi g-lI^Hy! 

£jjS" aIzjl) 3 ji)l v 3 \Jsa 3 \ ^ 

Jsi>- <bUu 5 JjLaJI c JIjaU) 

. ja’VaAaM ( A««aO^J| 

.JjUJI j^>^a jo ( 3 J-flM cA^aS" 

(r£) JO :JoJ jl Jjlo. 



r_ lt 1 y = (lt 1 )'-? 

'Ir' = (lT 1 ) (3 

'■ = (lT“)^ 



r + LT 7 = (lt)j ! 



N +' 



lT 



= Wj 



lT 



r + = (lt)j 



iT 



^3 OlA>-J 0 5 Ajljjl >J-a 
ol> 0^1 ^3 3 a 3 \ taX 3 \ ^l>La v. 



:j aMjJi — n 



n 



(ro)^^ 

J o\s>rJ S $\ 

A :3 a 3 IaJ 1 ^-*-j 

.-«^« ^JLJl 

(n) joj^jlj^u 

0\As>-j i A>-ljb 3 a)IaJI jJk j 4jlAjl ^s>Cj* I 0 

ol>J^h ^3 

Jo-J V A>Jjb ^ a] 1 All ^ a] 1 jj I ^J>La v 

.OljL**Jl Jj 5 >wj ^3 



|r + 



lT 



r (r-^) = W: 



' o* 



= W> ! ' 

-=W 3 v 



(V\) jo a$L jiCfl-l 

^lp -O lx)l ^3 4 j J -*-* 2 ^-A^ 2 ^ A>u A 3 

c-^/“ j ol>J ^ 1 ^3 OlA>-j Y 2 4 JI Ail ^l>La 

. ~o^ j J5X-* ol>o I ^3 jll *>- yA j \j A>-j 
.Uua 4013^1 A>-lj^h ^ 1 Aj£>j 



:4aj L illi g-lK-V^l 

.a]1aAJ 4»Ji3V\ A>-\j^h AlP cj&QaJl j£2ju A3 

j-u^Jl ol>Jl ^3 Jjk 3 A>o Ol Aj»“J r jl AJLj | f+ j^ | = ( j^)^ 

4 j>-lj^h Lol^ Aj>x 3 \ SjLiJ_ ^jaSLz' j l$ 3 l j-o c jL«-Jl jl 

. ( jila. 3 1 A>Jl ojLil j *^ 2 - 5 0 4 >^ 4 il^ 3 l 



^jjlill ^liJI t_^xf^>ll — ^ .ole — 4.~\ -s. \ 1 1 cj l u.Ai L> jJ I . )Ln^ 



YY 
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(gLoJsl laJI j : jAu*Lftll 



jJl^Su - J-^3 J)l J^Ia) 4JUI 3^lJl db^io ^a 

4A>-V' Ji iVjb ( n ) c? Jl ( rv ) j- 3 o* (3a 3 ** 

:Cib L^l 

(rv)^^ J 



ol>0 V \ ^3 jJ L>-J jl JJLj 3 4 )! jJl ^l>La 4>-lj^ ^Xj> 
i^«JU*JI oUj^l ^3 £ c ^ j^>sxJ *. JUJl 

.CjUU&I 

T 0r-^) = V-^) 0'-^ 



® 



^3 X j!4LgJ 3 



4141 



ur^* 



r* 



^3 oL>-^ 5hX>-^^ ^l/ 41 .J ol>o^h 

<( ja? j ^>w«J ^JLJI oUo^h 



4ju L illi g-LKAV I 



V U. 1 IP 00 - 



r <■ 



(TV) qo j.yCoTi 

(<j-)^ jSt c (V) :£jL^JI 

LaJuP 00 < (j ^)3 



] oo c t [ 6 ] X c 00 - 1^ ol ^3 4^23 lo aJIjJI ulj)-i/"ill^ 

4»Lo ‘ 43UJ1 oidk ^3 aJIlU 0 ^13 J5" J 0 J 00 »»_^>o 4jl 

.^LsJillaiJUjjb J\ V ^WI 

* :(rv) J* 

^-K-^I=l^ V t'- r 0'+J-)=U* 1 

r - r (' + tT ) = • 

Ll 3>. jJ ^iSaJI ^l .\ VLtll 

Casio Fx-98606 SD 2 l±a ^Jl 4.m.l-JI 4JVI 

4*_**'U-Jl aJ^M oU& A^^Jkl dAj^UaJ 
43\SU 4oUJl ollala>«^Jl *U>Ua>-Vlj 4 a^Jl*M l. aSllo^l 

OlS Aj^lajj O^oUuJl Apl ^31 

JjSCoj c4j>wajJJ 4l>\i 1^31 U5"Polynomial 3jA^Jl 03 .U 1 JI 

(SD) a)JLl 3^ o^S" \ JJ\ I^Up 1 ^-o In] 1 

^\p a 3^| oU& 4>-^ US" c aJ^|| O-X^J 03 ^>- ^-<J \ 

4^»**<^^x3l 4J^M 3^^*^ JJ3 ^^»a 1 1 1 1 

(U^j ^ * oL«J jlj^olS" ) 

(T<\) JaaLj 

{£} - -r = ^JuJl c {Y} - ^- = aJIjJI JU^ 

] oo c r [ c ]X cOO - [ ^3 4^*23 U aJIjJI 






: 0 ; 9 - ^ t J J^A '41 ^ j 5 ” J 4 *^ T l}" = (j - )' 5 ^-i 5 

-V-^Wt v 






jaj (jl Jaii Q 

® 



‘-'(«V)=Wj 5 

Jlk) I 



:l»jl Je\£^xj\j 4]>jJl ^XoiO>- ^-<j3' j*j V + — = (^Jj J 






-°^j' 

JaJM 



ii® 



= (^)i C—>- 3 4 ]tvO\ jj-uaj jAj 43 tA\ i_yi»xU 

( - ^\- = |) ij* J dI>oI ^3 is-X >- \ j o-X>-j UbjJ^i 
aha) ij jXjj ol>J\ ^3 V lasj-ii 

{v ) - 2. = j i(ri\) AaiJt ^ j aJIjJi 

oiJUl il>l 

] 00 ‘ ' [ ts* L' “W^^J ‘ ] ' ‘°° ■ [ ^ J 

^***3 ^^4 A^asL-j V + = (^ - )^ (J^> c3 > ^^lj_J, l ^^^J 

Jaj (ji JaL^ Q 

: jjo jT I -— = (^)3^_;>- 3 aJ'jJI ( ^j»i^a^a> t l-.l 

T . ' rX = (j-) J v ' + —z — = (ij-)j ' 

* ' + lt 

: aJUI JlCiVU 6L> Ai«Jl 3 ajljjl eafrli ^ t 0 



:2i 




Jj*il Jl J^iJI -JU^il^liS 






Jijij-ui^gilliwa ^ 1 J— 



JljjJI fujj j ,j aj’.I . .11 4 u.iLaJI 



loLujj 




<1 + = ( 1^)3 vr^->- 3 43 ljJl -v— '_J ^3 AoCJl *— (L>Jl jXC— “* 3 * 

:aJ\iJ 1 Ol jla>Jl ^>1 

a^4J1 MENU Jai^5lj<u-.UJl^isl (\ 

. aj\^Ji ojJ\J 43 j ^"1 JU-3V1 ^liio Jjo £XE W«^l 



C ■.■>>• l^^—j 3tj4l aJIjJI ajIoOi siiU Y\ xs- 1 (T 
la«^l 43I)j x jX u-Ji 4 jI;^3 T,0,X 

:aJW 1 ^j\a «31 

r, 0 ,x x 7 v 4 r, 0 ,x ©CD 



W-^ £X£ ‘ EXE -W>1 aJIjJI ^-j3 (V 

.JjU 4\ jSliJl ^ 14” ijjiUJl 

.43141 A--\j 4 4^o^*^p\ 0A3\Jl ^3 ^ ■) ^4^w-l (i 

^j4l JUTU \ +^1 + r l _ r . = (^3 
r-(i + tr i+V) = 
r- r (v + Lr ) = 

j 4)141 jto (oUfljJl) 3 4)141 ^>Xa ijl ^1 

►* ‘ C - J ®W»>' ^ »-^>J * 'Ajjj 4 »-|jl» r J- = (lX“)j ^-;»- 
.JjU 41 ^-y)l aJuajj j el>Jl ^3 OlA>j V 






TA 



YT 



j^i ^ail^tjJI j^i a 1 1 — ^ 1 * 1 1 ^JaJj 
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3 4}ljJt p~-j\ y — jJ \ A^u WJl > ' — ■ \j , i gjjjzu 

1 +-^ = (cr 1 )* 

‘".I « >■ ..11 j j -s - 4JI jJ) ~fc\n : LUU 

-!jU— .Jl ^3 JljAM ( jtfa*u 4jCl>y4« <D W I J \ 




3 lilaj ? ISla 



ftJLoj E S 1 



(ir) 3 - = J° lT 5 *^ 1 f-J 

oL-J\ jj» 4 ^ l _ r -'£l>uL (j-) 3 = J° J* ( J-) 3 ■ = \J° jj^-d ‘ 3 ^' 3 

Jlj 'll ,-.iy.-.~.* » ...^ j 4 j,..V.qII ,-.M.j^~ll ~ I « -^-~ ...I ^ A 

:C-^- ^ tjj ‘ j JtjAl oljj>--U p-~jl 4***L*Vl oL>J-j (V) 

l r+ o'l - £ =(lt)i 3 y T (' f - L r)- = (Lr)j * 

- f =Wt ? 

lM-# 

ij*\j 4 1 aa> (j t j ol>4>\ ^3 ol %X^-j f \jfcjjJ 4*ji3\ 4>lj| pj 

•Ja-' ‘ r ) 




ij® I l.- I = (o*) 3 (j-) 3 

^--lj 4s-\jtj t ^*> _$ dl>4>i ^3 V \jfcjJ3 4_asl 4^-\j^pj 

*3j 4! 343 J) ^Soj t j ol>JI ^s 1 UbjjJ 

.Jji—V ^jlia ^^daxUJ'j (1 if-) 4 laa i " 



j/dl ^IjdJI - Jlkll v l24 






— — = (j - ) 3 ^*“4 ^\£ J 4;^»( 1 _ r .)^ L# ^u * 

O^Jo-j V LfcjjJi 4-43' 4>-\j\ pj tp\.Ly J \ j ^3 
eA>-j V \jbj-X3 4_^«#lj 4»-ljlj c w -“ ol>4>l ^3 

(V if) 1 JjW> 4la2j j jSij 1 J* 9 J sWol ^ 

,>j o' Js^ Q 
j 4iljJ\ ^ ^IjU« JS” © 

r (fv)-=Wj^ '(V)-f=Wjl 

|0-^| -r=( Lr ) J :-?' 

•4^>CJi 4~— A>Jl 4 a4^«*jM ^\ X>C~* \j ^y-«^3' 4^y^ ^y> 

JljjJI Ciljt-t 14 j J 4_i m.'~l(3 II ‘"‘Mjj — ~H pi <-'•" "■! ^ 

I ■ ^1 = (ij")i3 * ' \j* - 1- = (l/*) j 13 * j ^-“j' * Jj jsxdl Ujjc — o V 

j iltjJl p— j 

^\^ju\j :3 4 M.XM ^l*la j 4 M.OI 

^3 i \jb}\jJLo 4^ljl pj luI M ^3 

(\) 4s^5jjj #U«jl 




(')J^ 






J 4j'jJ\ p — :UU 

l(irbl=(ir) i5*‘* I r ir _i l=(ir)i3'-’ 

:Cv> U>-^4 (3 43ljJl \so'i xp_>-J 0 jX^3 

l(j-)j|=j- 

• ^ (t) - ) J ( j-)j 1 

[ =J tf ■'• 

-> Wj Wj- j 

liaj ia«3 jjiliJ'j JjV' 3?*d-P' ts® Jfi k3 4JU' (^1 

OU— J' ^jS • ^ (^)j J& J 43tjJl U-\^ju\ 

X'OjSLiJ^S 



— ^ _" lc — 41^-iil oli^L jll t_iLi^ 



LjLU>wU! i^OJ I J-uL U ) Ljli Jl jJll :^gill iiugJI 

LjUluJI jJ-^-4 ^ 4JI jJl ^.\^.\a (j^tlSjul 

(r^) ^ 4juj^i dhyb 

.\-^Ap ^j*\ii>-^a 1 jjjJo J 

I ^3 1 JlSoV^ o-3ui> jl iaLi.^Lj 
1 ^-ISCjuI ^ jij — = ‘Itrl = j ^ 5 c = cf c V L^ = cf° 

\ J* 

^50j 4 1 ^4**S) 4 ] I jJ I a] 1 ^ fij ^ 4 ^ 3 . 4 } L5^” 

ijjl 1 d3JJ3 «L3U^ ojLiU 

^s>^ja (^)^ _ = iJj^J c s a31^ 3^ 

.oLcJl ^ j^ISC^U (j^)^ = 



(a-uiSHcJI ^ jl^aJl) : juCmu\ll 



(i * ) J^o j\ *0^3 ^3 jUJl 

("\) J\da ^ 44 !^ ^ As^>^3]\ £j\j\s>~y\ ^J[ ^ 4 *^ 



CjLjL^JI 

I 



a31jJI ^l^uJ ya j a 3\ jJ\ 

4Jiil ^ ^ X lT j= (l^)^ 

4_JL4jl ol>J ^3 \jijjJ 

f lajjJ *U^!j A>-1j\ J ol^jl 

* = ^+ J-* : 



a]I jJl y& j a3 \ a3 \ ys>c<jz V 

*Ja3\ 4^-\ ij\ ^5 4 -o- ^ r ^ = (l^)^ 

ol>oV 1 ^3 Ol-X>-j X l &>jJ3 

.(* 4^) 4 ja.fl. 43 i y& U»i3 \ aIs-oj^ oluJ 1 

aJIaJI ^i^uJ j a3IaJI ys*^ ^ 

^ljl^»4CjL^Jl jy>^ J? IlT 1 ! = (lT 1 )^ 

<-*>- ol>o^l y 0 IajJJ 4«J iil 

Ol4o-J r l&jjJj 4^_4*»1j olu^jl J^>!^j 

.ol^\-^a31 jy ^ J 4_^>-j^3I y 

idl jj| J)jjLu 

:C~^ J 4 JWI L ^ I;> ^ 0 p— j' (3’V-' a ° ^ 

K+j-l -r = ( t r)j ' 

V ( r + iT ) - ' = (lt)j ^ 

r (r- j-) - r_ = (lt) j ? 

-f = Wj a 



■ IT 



.1 Ail 4^4 >o1j a 31 jJl ^ (j^J 



^^jlill ^-jldJI >._q ±r\ 1 1 — ^ .olfc — 4.^ -s. \ 11 CiLu-alj^Jl . iK 
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£ - l 






: jjaUI 

4jbL-Jl (jl) j^j\ 

\jAaJ 4^jHa>a 0j^^\ \^3 J) cJULb^fl 

^3 J-^O O Joo C^O»- J^a jJ>-T 

1 1 k-‘. ••.«■, , >~ & a3 1 *XJ 1 ^g A^x-<»a 

c~if I SI < ( Lr -)i = c~^ j ,jA>Aa ^ 

:jU •<lc~^( Lr ) il = cr 5 
\<l jl5" lil iJudl H 

\ > [ Jl5^ i ji. j sa<a)I ^ 

\ = f jir I j^ Jjjliia sa<a3I ^ 

: J-u! jj| CiLa _jixo 

:JjULJI jsCjji 
^ 131 j-uJI jlT ISl 

JjLo J dlaUcaj ^ OjSj^ 

0^ V JI V ‘ * JU 

V l|j|= " V 1 

jJ-aljca <1^>- c^*<^3l ^ai\»JLqJ Ji2J^ ^ 

^3 Oj^y^\ ^3 ^a*yOa) ^l-JLa 

^3 

(gLuiSLlaJI ^ jl^aJl) : 

c,Jj>J Jj^>- -bb ^ 05^1 j3l JjJ jL>Jl 

. 4j>w^>wys2J I CjUU>-V1 ^ ^*a 

lubU^I 

(£\) ji J^L^. 

rM-'i=w^ ! vv 

l r ^l = (l r) ii v 

= Wj ? 




v- 



lT 



] • t oo- [ 4jjul_p a31jJ 1 t [• t oo- [ = ^Jujl ! IT 
] °°‘ ' [ ij 

]o c oo- [ ^ 5jjol_p a5IjJI t [r ioo - [ = ^JwJI v 

.]oo (0[^j 4^3 Ujj 







jt jijoii : tjigm iiiAgJi > r - 



^+ (uj + u* ) J I = (u-)j : j UljJI 1 > .'»->I I ' jfcuij 

jiio ^) 

> jJ-ca-I : '.A..; 




JljjJ! '"‘Ij*"* jl-tU J 3 ^ * '" *' fl'* ''-^JJ 11 A I I -S ~ 1 I 
: £_ ‘ lo"l = (j*) 3 ^?- 

|v-j-|r=(^ v lo-IMo-b ' 

iM 

aJioJi ^4j jj-u j* ( j-)j 1 

: jlj iUi • < V = IaLoIjw 
5 ob 3 (t/ 5 ‘ O') 
j j^e 9 (j^ 1 v i lt) 



r (° 



1 (_r" _3 eWil ^ V Lflyji A-is' 

_} sU-J' ^3 oA>-j V laj AS 4 >-ljl j 

ji J5I* Q 

:^ij C-->- s aJIaJI 
=(ir)^ y r ir?’=(ir)j ' 



• b&S^ ^£>\ C— ^ 431^1 (jAa 0 A>- 4 — jl ^oljjl A>-t ^ 1 A>W-U -J' ^jA JtoJ 



bLiiu 



V (iLsUI ■ ' '-» J ■ "-.II JI LS ic aijLuxll 4 'J.-.II J| Jill ^3 ljj.~w.njJ ^^jJI 4 |j.n.' l l }.ll ."■M j I I j ■ -U~. 

Trigonometric functions (u^^lt AJIj ^ylatla) iLJili*Jl JI ja)l 
first: Translation on X - axis oUw.ill jjaj jLajl i=>,ljyi :VjI 

tjUjlj3U oU. J' j_^aa ^jJa)I jjSC C-->Q 7 -_aUwJ' jx-Ij ( GeoGebra ) lj-^-j*>- ^qUjj ^a>a— i ( 3 

jll>J A> (X (o l : M ) O li) I jj>o> jla-> j^-"i (jS ‘ (j**i wJJ5 ) cjUJU lci»a : 3 , l J\j dA3 Jj 

.(/r) j^jJjJl 4U 

jSCidJ (enter) iaA^ysin (x): ^'--AS'i^ijV'^bS') ^ (Y 

^Lt I ^s j ^3'? - s .(J L- a dLIS ) cj\j3U ^Lt- ktA3 sj ALa— “j J^JJl ^s ^».lg~... » 

.(...1 J^asla ijaj^i i IcaU • JaaJl J^-*j jajjl dL»— j j jUl ajiUl 

jjJj (enter) la« < o l ^3 (^_ + J-) U>- = ja :^l sin (x + (.71/3)) :j^Vl l 4iLJl iijjiall j-fll; (Y 1 

.j>-l J jL ^>iAjl I jjt 



Jlliil (jilill ^inall - - 



tr 



YO 



J^l (Jj^i fl 1 1 — 1 a 1 1 ^JaJj 
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E - I 



«Lm«. U 41I j Jlj Jjj tjiU*?' 




JjlO ‘ A_Oji c ~ . J (- 



lilo jjli (t 

• <L)I g-™*' i*-- 1 Jl j-* 
j\— Jt Coal o 

t \ JijjJt L* 5 j Jt_ olu— J' 

| ' 4 ul 23 l 43 l«\!t i£Xe <jl 

-^- + l^- 4MjJ\ Ja>-^U \j/S 4 ^ [>• i£Jue 



4lc5» oCl^aJt j &>*j* J 



;j^s 

.( 71 - ^j*) l>- :^b 4)ljJl oJX-15 *Z—j'S \S\ a,...,. ...U ol>ol Oj^t 0^ ^ 



Second: Translation on Y-axis cjIjLu=JI jy^> alaLil iaJjyi :LuIj 

•Jr" ^ o' V = (o')* ‘~^ a ~ * ^'-^' (•—_>' ( ' 

0 yj. / . ’ •• j* ■* •*'- •* * ■• *, v + o- v = ( u^Jj *— !*• j f— j* (^ 

YJa>-^j ISLa C/^ o 

tl)l |t— Jl {y> 

c Uj- a3\jJI ^?ua 

■ ulc-V j\jJLV 41>-\j\ Jjo 

0> ajV ^ [V* c 4 MjJ\ ^Jbo (jl Ja>-^U_5 

jy>^} 4_ ->- 1 oL>JV^ 

Y + ^ U- 4JUJI jl J 4 JjVl -JUM jt- obUM 
• 4ji ^3 j C....J 

’inli j i^inV 

^VlJlSLiVl.yJS^ 

Ubljbo j 4 MjJI oApli O 4j aJIjJi -v—jj i _ 5 d\ j - 4 J\jJ\ ^>-jO *u— <x^M o^L»^>c3' 

.lai' o»Oj 







tT 



JjSil ^Ij-UI J^iJI - 4-Jlkll .OsS 



]V 4 V-[ = ^xJi 4 Lr Ur = ( Lr )j * 

]^ Y t -^— [ ‘ J *y-‘ • [ ^ dJIjJl 



ljLU>wU! | Jjli J I jJll :^gill iiugll 

(iaLuilII y \ o\~t oLiJl) iaLuU 

iVcir — ^3 ^ 

O^j v JllaJl ^3 

< ~^rT m J t ^- w 

^3 ( j-a VwJ^Ui 2 )J ^ 

J-iol geogebra ^oU^j ^\j 3 >£~uj\j j^>^a ol>ol 



:.bLJiUI 



UUaJI t\z\ 


jl 2^5\ 


*r*sj 5 4 -oL 43 Jo geogebra ^alo y> ^jJ>j^o 
J jo>0^5 C»w-w0>i]l jjlj ^LoLJl : 

J5C J45 4 J- 


jLU-a 


^i_ •». i* 1 a 3 1 J 43 »Xj ^ ^^aL^*3l ^»4 ^v 4 ^*o 

c Jo Jo>o ^3 \la^*o Ua^- lia>o j 


1 J->- J^>- 


4J 1 J ^ ^.a \o^_«J 1 ^^*o 2 j ^ > 4 ^t.^«..*o 

JoJl>o ^3 Ua>o 4j5sJ 
. 4la^«.*o 0 J^* L-t^a 1^ ^L>o ^ t 4 j J lyal 1^ 1 


JcO>~ 


^JalLwO^ 4lSC]j cJaa3 k^-o>Jl 4]lj ^l>wLa 
c 4 q 1^ 4 ^s ***3 1 ^o^^^x^a 

.*OJ^L*wa ^U>OJ 


J^JLa 


cOLjo>J-<JI ^-**J ^ ^alo^Jl ^ljj>Jl**-l JjSCftO^ 
.4»*>'^ol^ e4pL^_cJI ^U>Q j 


i^oLcscya 



• \ Q 1 \ ^ \ ^ Q*t 

.1 &s\ jlc >1 c-o>oj Lai j^a Jo J j>Jj L^J ^Ul JSCiJi 

[ • ‘Y- ] = 4 N - (j- U>- = 1 

c]7TY t — [ L ]— — — 4 * [ 4 JI jJI 

[Y<N] = iSJU)t> Y + (^- Lr )U = ( a -) i V 

] ^ £.4 — [ 4 ] -^- 4 ^ r [ ijuiijj aJIjJI 

]^4 



rv 
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£ 



(Jtjjdl 



jjjjjJI JjJjLcj CjLL^I 

oV^UcJl j ( L ^ , )j = ' © 

r- = v <r=^ + w o = v + t 

tV = 1 0 = V - f 

1- = _^>- l^JLaj r = + V 




© 

V 




'© -© - 


T 






r " = (lT 1 ) J'-^J 5 


© 




v ( i+ lt) = (lT 1 ) SapIs 






v (i 


+ lt) = (tr) ^ : ijr* ^ 5ap ^ 




c£ - 


■ r L r 


= (lT 1 ) J ‘ r ('"" lt) = (lT')j 


® 






^- r (£ + Lr ) = ( Lr )^ 




r- 


IltI 


= (lt) ‘ 1 r “ ^ 1 = (lt)j 


© 






r + I'l'+Lr'l = (lt) ^ 




V w ‘ 


o 


r + — =(^)^ I 


- 


— =wi 




tV = (^) 4 ' 

”-lT 




(j-)i 

t ~lT 


A 


r -7^ = W 4 A 

r+ Lr 





uljiftiUl (toj) ijjjjjJ) JljJjl *1^9^ 

£ - I U-ijL-qj 

(j-)j = (j-) J J*?" -*■ ‘ V ‘ 3X> - ' 

v + Lr(-?- + 0 + r t r' o = (j - )j * v -Lr r + r Lr( k r , + 0 = (j-) J 

Ijb^tjkt C^y'j \jb\Juo 3Jk>- \ t ^ 4lljJl -*— jt V 



■>tr 


Uxp 


/I 


=W» v 


So- 


Ujop 


Ij-I } 


»(u-> I 




Uxp 


J- J 




-<U- 


Ujjp 


V J 




>o- 


U-up 


^1 




\>J- 


Uj^p 


\} 








a ‘ 


=W» 1 






»w» ? 




Uj^p 


\o“\ 1 




'<u- 


Uj^p 







:oll-L«.ill oIjI^VI ijjj jj 4-> >->«■>!! 4-iL^VI j ’ ~- 1 

:eUo\ u* l 4»-'jU J“ = (o“) 3 J* * + = (j-)j T, 

C^j 4 e 0"J v u-J * 

,J» OlAa-j ^ Ujljio 4»-lj^ I J^>C*A jJl> y> I r + ^-| = (j*)j i 

0°S 4 J° 3 ? 0"J V u-j * 

:^r + T ( J -- r) ==( l _ r )j | _ J ^ji ^ij iki o 

Or-.r-) 4 (r.r-) * (r-.r) V (r.r) 1 

1 H — ^ C m > i 4)ljJI Jjkj ^ka* *V 

(i.r-) * (i«r) e (t-.r-) y (t-«r) i 

,_)■» t ^ ^jjs>vo oWol 

•JaUJl jSliJl^LS' 
:o'^l JljoJl y JS IUpIS ^sS\ 

L“ 5 ‘-> < 







tt 



a j .„, i ;^T l Ci^Ljyaulij Jly-Ll} ^U JI , 




C--»- li 5JUM ^yis^U 1 jSliJl y (a) 
oU-As.) M ,i jj>^» oUJI ^ £jjl ^ T j- = (j-)i 

:iJ^I Jl jjJl y JS oJlpIS v_j5l 

£.* j ‘J < 



t ^CjLj'Jj-VI^jjs-vo aUol ^ ^ j' 

.jAiJljSLiJl^US' 
\lzH\ Jl ijjJl y JS oJ*\i i_J^I 
^ ‘ J ‘J < 



e j V‘^ 






““ v’ V 







YV 



j^i ^±r\ ft 1 1 - ^ 1 a 1 1 
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ji jijoii :yjJgiJI iiiagJI j — 



r ('+U')=(o')r> * 

\ Y + ^)=( o-V 3 

l » vl = W ^ ? 

Y - l Y - a ' l = W 1 3 s 



+ ( y + j -) 3 =( j -), 3 3 



•' ^ J~*d ij - = ( Lr ') i ' 

'+ Wj-) r 3 V 

V- r (N-^) = (^) oi * 

lij-l =(Lr) ii 

Y - W = Lr) T 3 v 

' + l Y + a - l = G-). 3 * 



a- i A)UJ> i _ J ^U ^ 

‘- V=(^V 1 

T ( Y -^)=( a-) £ 3 4 

a- 3 aMjJX ^XaUa » Aa-.t.-k 1 

'+W = W, 3 1 

l ^-° l = Lr) £ 3 ' 4 



. *a oL ^> d«Jl * JaLaj Jaaj oLllJa-j _ l>- j 1 ■s 



^ ' l J " = ( 1J - ) 3 1 

'+( j-) 3 = ( j-) r 3 V 

' -(* ~ J*)* = (o*)a 3 * 



■a- i A)X.x3t ^XaUa »-£aCU-X \Vp 

Mj-) 3 =(u-), 3 1 

O ’+ j - JMj-V 4 



■ iJlj jJS ^^XatXaJ jJjLalJl ■> la 5 i J-Xa- ^ ^ 

: a ! 1 jJX ^XawJ Alafl » 3 - Xa-j 3 aM-XU <jls = (^)i C — a - i aMjJI C -- j \ 5 ** lit 

(\ + 1 _ r )i = ( j-)J 1 



'■-'- G - OMl / OxJ * ( r - j -) a =( j-)J v 

r +( v - tr ) a=( tr )J 3 °-( Y + , r ) 3 =( t rX3 * 

: - ^ Jr ^ j * = \ j *) 3 ^~^- • 

r ( fv )- f = U > > r ( Y - o -)- = W t 3 v 

•&W ^ J~**^ lirl = W- 

IV - o - l -^ Wr 3 ^ l ®+^|- = (^) r 4 V 

l Y + j-l V -°=( j-)-, 3 .3 I'-trl r - = ( j -) o ; ’ * 

IjbM ^bl C^ayl A— 'ball O^j ja * l)l ^ l-XavXwL ^>b laa ^ ^3 3 aMjJI 

l = W r 3 V 



1 - ( a") 3 = ( lt ) i 3 4 

■ 3 AjtjJl ^AaUa > _Xa-__-' \X0, 

j ~*=( j-V 1 

■ 3 SlljJl ^XaUa > Aa-__-' 

W - Y -< j-), 3 1 

w y = g -) £ 3 4 



, >£. Uxxt - \+ Y j - 

. > . \ - r j*- 



Uj^p 

Ujjp 



f-y> 
= 0-), 3 1 



^ T = W £ 3 4 Hj - lj - tj-), 3 ? 

:aJ^ 1 oVUJl ^ J aMjJJ ^Ul jSLill *~jli t — = (j-)j c-a- 5 aJIjJI ojlT tit <M) 
l ( f -^ l=WJ ? l ( ir) 3 l + y =( j-)J * IW * M^)J 1 

^^jjUljl ^yjljjl • ° —'ll — ^ Jllfc — d“— .11 ".I ■ .>%l »j11 ^"V 



E - 



ui^U>ajlt3 JljAU ^LmJI 



j^n- 



: jl5 ” \ S \ Ia \ Jla ^ Aa-j t ^ Al\jJt ^XaUa -*—- 3 ^ 



[ t .\-] 3j .,| r - j . r - , l ) .|='( j ')» 



n + j - A-yv =(^) s I 



j 1 J^su J>-15" -J- -' y : ^JA A jA-A jl \^AJ \A! ‘S ^ A-~,- - - jA’vi A~-'A r^Aj Aj I Vl 1 1 nn |-'ljll A • 

• CjLa \ \_ g . J l>o a3\jJ\ \ jJj 

lajloio olj Af-J — 1 ^»— aJ' ll y>o lil V ^ tjio i_5 AsLws a- ^laaj : ISiilSml l fio J^jjJl 
a3\jJ\ v, - . - k AsU— sj' OAA ^nlflgl (j)) j*j£j IwXP j_aCO ^ ^ --a,' AP^«m cAJUd^ /Ij-'A V • 

• AA^i j io AP ^»,... >0 \ i! ^au Ijl Ail— J' oi-a ^ls3 Aa-jl IaLj l^lia j ^ajllj AP j— ' \ 

Aj( jAxlt oI i >aa > vJ^ ^-Xa-U v )CjJ \ j ; >sL— V ^S*LxJ' aI.U" ..a ^*?\ j'' %\zb CmAA> fi'J Ij no 1 1 1 " I Inni'-An 1 1 YT 

,lL ja »>> i • • l ^ Xa - l—oj cl^la l^Xa jS " J jis jlS ” l SU t SjjJaJl 
■ l^A> jS- ^a l— ^P ji)V' Aaiai J jls> jl 1 

-CjUj l^Jdaj l^} b aJVJa ^AiiaS 3 a!^%x 31 fl-Xpli 1 V 

■ Uj^ dUi ja Ji>Jj \jla Vo l^jia^l jijV' A»ia3 — yll ja ^a-jl ^ 

aficl^'l I'^nY 

tij - ‘ riJ - rJ - A ' r (^ ' tr 1 ) = (j - ) 3 :3 'j^ 9 ' tJ - ‘ MJ - 0& ' 3 i @ 

:Aa^ja^ CiljLJl ^1* £_ 3 I 1 l[ j* a* rl j« C— a- r (l - ja ) - o = (j*)j :j aMjJJ \j\h^\ 

» L r ' > . lJ - ' > « J - ilJ - ^ alJ - ' > rU * ' > , lT ‘ ' > . lJ - ^ 



sJ - ^rij- ^ 

- ^ >. ir > Ai 



itT riJ - -^ vlT 
" - > ,lT ^ vlT n 



Tir -^ iJ - ' sO -' rO * iO “ ' , 0 * ' \ J - ' rO “ - 

— '^aij jllal r l^— ila- ^ lajjl AjJa-Xa- Aj\ jj CaatA. ‘rirlinll pjj Kij 1 1 Tt 

jSLiM ^ US" £ + r (Y- j- ) I = (1^)3 :i AJUJI ^jXaUa Ja Aja- jSli (J Ip 

:-Xa-^\ 

4j\ ^3j11 ^ ^ A*J I 

Agl^t JbjS. ? 

J A^jua yjt aMjJI l t aU ,'pj ) Aa-l— a (jl C^aIp 1S\ ,1^ ll . l ~ % 1 D P n ^~\.‘j!l 

^3 Aar-kkg ^ j A^lp Jj - Xlg g~ ) ^g\ JjaJ Aa I AJbVl Aa-A l ,^ ^ ^ A «fC gU j 

£- V / / /] y= -a ASilal' ^jkju 

^ '^c/y i :-l-..-U yJ J * A-wl .. o . 1-wjl 1 

AajjJ' OlAa-jJl; 0 + j-T - j- = (j-)j: J aMoM | _ y ^aj 

A^aJ^ Aa-l— a X>-a\ *j t- |r - C— a- j ^-axla A-jLJl aX.- .V.) \ ^ 

.Aaj^ali O'-Xa-^JU l a gX.t j jjvaa aM 



tv 



Jj'il ^IjaJI JaaAflJI - wilkll 0 I 3 S 



ljLU > wU ! i^OJ ' j - JlIU ' Ljli J I jJj I :^gill iiugJI 

0 A ) tpJ! (") <> 1? 3 

oJja oUoxl * < -3 VLa3 \ tw-Alio ^ 

2J & tiAJSj ALa 

aJIjA ] a ! a.*?.? 

Oj>vO J 

. di3i jJz - jf \ jl ^ ^ ^ 0 ^°- 

1 > x>-l ^ Ia ^ cLaa/U ojjb ^ v-*j ^ ^ 

\ JIjjJI <y U ( GeoGebrea ) 

43 1 a ] I 0 Ja £- I5 ^ ^ aX 3 1 (J l > s»a 4 » o ^>- ( 3 ^ 

. l^J 

U-ltI=(lt ) 3 

^- T 0 -a“) 1 ^ 

= W 3 ® 

r 0 -^)-t J 

c * = ( \ -)^ ^ l > o ^ iwJlla3l ^£jJ 

^ ^ ^ \^ l»o [ £• c * ] ^ \ 0 = ( i - ) ^ 

»v = rxr - =0 .-. jx ^= j rx 

\ A A X- 

_<XP : jl^l —= 9 .\ 

0 0 x _ 

V 

Jr = j l^Xaj ^ — = £0 .’. ( 3 /^ £0 = ^UkUP 



£> 









x ->^>. 



t /’ = iAx * 5 ' ‘ ir = o ' iA >^ YY 
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n = 



lT 9 
£• • 



l r 



-=o° 



lT 2 
£• • 

O ' 



: lT 



= 0 ^ 



.^AkaHAgll lijSsj [0 tl -] 

: jV ( a - j ) jJS ^ axA^JI jLxa-Vl tT 
^ jlkXa-Vl tkXa-lj ^XaxXaJl AliflJ ^ X — J1 ^ i ' l . Xa -' xl ! 
( 3PakX]l dlxSCaJ j j aJIjJI ^ja ^ 3 AlljJJ 

• = i yJlj ^ 1)3 



£ + v ( V - • )l = r t ^ a^l jSao (r t >) AlaUI I 
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1 
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\ l^o j 
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2 ^it-> ^ti 2 ^ti ljIJuLIUj ljVjWla 

Solving Absoluse Value Equations and 
Inequalites 



ri m S i mi o I I duDiioill jlg^JI 



4»«.-*il^- 43 I — A.i-qAp 4«<--*ii^- 4j 1 — ^^1-a 1 1 

4-oa ^a\ - 4-0 \-o 

AL^, jltL&ll jxUjjUl 

^Jj>- — >.. 3 ./? *J1 — *Liobll — ^j.Lil ^ 5 j^Jl 4 



jujjjjUI jlSjO 



. o s Jocl3 I -juj \— « \ i—s^p - ^ ^ 1 



pdLolll jjUo£) 



aJj-UI aSwXJI — ( 0 "0 4j>cjLv£5 ( 1 A) 4j>uLs 0 ya t^JUaJl t^obS" ^ 

XcJJ^H) oU>uJJ 



diidiiJI 



^L*j Jaa. jaj ^ 

J_>-I |»l jj>ti^>L) j I aoL-JI a— *>LM aIj^x^woU ^*>UaJl <^A}&\ 4 

Alb L^-U»-l J/uJb (cJbUl) k— J A-a ^J| 

JsjIaj 4P /»J C ( j-aLJLa Alb <_£ J^-Vij tAsIa^- 

.(^^-a AL>Jj>ell 

4P 0 J/Uj2jL— J l -Up 4j Lj i^j^UaJl (J/u ^ 

^ ^ >U-a ^L?LSj AJ— »Jl UIjLoI-U*-^! I 4P ^-^-b- 

j i^-JllaJl kw-jbS” (£A) aas ^ il jJ& 

JjluS 

^Jp ◄ 

. JaJb JL>- j ^Jo*- S>- y < 

. 0*}b- ^ 

.oJ\S o j ^Jp 3 AP -U>- ^ 



jjjjjJI ul.cl.pl 



0 jdk j^ju a 4-o>x^2 ^3 1 4^iLaVl ^ 2.*-> Japl ^ 

-U>-jl ^**^31 ^j-aj j ci ^l>J-a ^ Olo ,JiLa 

(u4>J J)i_) I 4P ^p^a 

0 £jI^)!I ^ " ' = (lt 1 ) 3 ‘ I r_ lT 1 ! = (lt ") 3 - ' 

H^L^I o“- r = (a“)j‘l r +Lrl = (a“) 3 -^ 

{r «r-} JULa^ii V ' » = (lt)j ‘ Itrl r = (lt ) 3 - ^ 
[r «s-] 2iLa.)|i h+^l -M^) Jt |r-^| =(lt) 3 - £ 
{T}AjLa,^l j- £ - A= (j-)j c |A-j-i| = (j*)s - 0 



^Jgill ougll 






AiUa^Jl 4 « jrttl kLUjLulaj U> V jLsl 4 



Solving Absolute Value Equations and Inequalities 

iLV-aU^IJjKtVji 

iji'irilig jSri 

j t^Uia 43li i C m > j t3 31-01 a %X>-lj ^9 LjLj jjia 

:i_j >-1 «j »— P' -lis-V 

?\jca J V«0V L Uji>— Jl Wo i 3AP la I 

oAc- 13 1^1 <J j^3l jSl I tlaa ^WUj Wo i OJj>-j ISI ^ 

,—i LoW-l ^ja !l ^3 d^oUJl 1>JI -/' ^ 

;gi l S-\l| 

J& t (j*)j = (j“)s ■ Oj^-i (^ jJ ^-J jl) jWliJ' -W2j JSfi- ( l 

-a 3 l Jl>aa3l J 

AS-y&A » (j-)j = (j - ) 3 «33lajl J>- A£.y^j> jjSi j i3 i/V (^ 

Jlx,— S 1 ' UT \ag..‘>fcla ^WIao Wo:I a,.,; i 1 ol-a'-^>-V' 



f 



0- > 






{(} = JaJl it-jM** 







]«M] = ,>Ji ip. 



{v'l} = J^ 1 i*-j-^* 

^.= 10-^1 | :iJjbLoJI Ja. 

jiio ^) 

■lo ja>-J UjLa 0 = |r - ^| lil^laaJi 






UL icr .Ullo , iloU.J a -< 
l \jfr *AiVaL— J>- i 

.llLf^Ullobl^J-o 

oU_b-jo5lSi- i>-±^ i 
A i-a- -I, l|JU-j ijLa- 
^LillobL^joVoU. 



uaLuSI -. I'll -I I ( 



tA 



^ JcLa ^3 4j^>Jl OloUl<Jlj j! ^JllaiJ 

4-0 b]l A>-jjJl J^aj 4 j>-jA 31 ^j-a ^j^JcLa 

^ 1-3 y*i \jjt> tLoLo^J 

l3^jcU**i cljloj U ^aj>- OlolULaj O^^bca ( j»a 

O^Ss_JLa c 

OluLlaj CJ^ ibca ^1 -Jl>s 1 **i\j cAoL> 



ijiijiJI ubpjo 



:jl ^l£. IjjLS oJLbJI jl jijxoJI IbA 4 jL ^3 ^ 

.LjLo ^Uil o'y^Ls^a 4 

^j-^l-aIi o'y^Laca 4 

. LjLo ^j-aiL-iil oluUia ^ 

• ljj^>- oluluia 4 

C->'y .iL*-a |»|jj>tl-*iL) L^JcUj t AoLb>- oLa-Jsjj O'^VSCU-a ^-UJj ^ 






l— ill oUjLla < 



4 j_ujLujI olj j-C-o 



'^Sj^T — ^jLo Jj>- — oLla — 4 



Y<\ 



J^l a 1 1 — fJ_s_LI ^JaJj 
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LjLj-L>i-Ut I j-aL U t Ljli Jl jJll :^gUI oa^gJI 

(JA) (\) JHo^ 
ajj'Vl aj ^a>Jl J ^L>J1 4jlj?l ^jSjaJ 
o ± = r - j*.’. o = | r-j^| v 
t- = jl A = j- :l^Ioj 

• = NT- j--V ^ Vs = T K-ltI 

• = ( r + lT ) ( A " j- ) 
r “ = lT j' A = j- V^j 
^3 jjuJlj dDSj tj^Jl J^JL>u j^o JjV 4jl>t}l oX£> ^Sj 
j^-Jl CjI jiaj*- J^a iol Ojla^ oij& ^Jjuj t auL*2^1 dJ^UuJl 
dJJSj c^ajjLj 1 CjV ilxaj ( ^*4iLa'^! jj>J 1 j ,yss> ^ jaajdl 4^-j ^Lcj 
1 j>Jl ^3 j^\aJLa3l a) 1 i 5 ■-■ - ■ Oil^-l^ >ld*>aa*a\j 

.aJiyi V lxSC (£“!) 



V ~ — J J'J — / 



(o • ) ja3 c (i^) Ja>j jl Jjl>- Aij ^ ijj la dij^Us £a jiiU 
• A>oJ>caa]l J^jdl ^1 J^ajjj 

:oLiLa.^l 



£ ±= 
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° = |V- Lr | * 

] OOcV] 3 \ Y = ^ V ^ ^ l* JJP 0 = V - ^ 

V > L*-UP o = v + 

]Vc°°-[3t = q* 

{ \ Y c Y } AP 

{ “ ‘ i- } (_y® lW' aUjAJ^a I T 
(j) AP ^ 



iul jjJ JjjjLoj 

lAwO^l l jja J50 Jj>Jl AP Colo 3^ \j>^>- 
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{o <r-} rAjL^I 


v = | Lr r-r| t 


{N a\-} :AjI^)!I 


H^l + V r 


{r C- cT- } rijL^II 
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II 
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{ y } :AjI^)|I 
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II 
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D«.} :iaLi.^l 


r + Lr a=|r- Lr r| i 


{\ <•} ria^l 


r + V = l r+ Lrl v 



^^jlill ^LUI v a -l^> 1 1 — ^ .ole — 4.~i -s- \ 1 1 cjLu^iL>jJI < )Ln^ 
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4 - 4 -uaJ t ljLLjL £u»j LjVjbta 



:(0\) 

I°-ltI = 1 V+^| :aJ ^IjuJ I Jj>- I 

^j-a 4 J. 0 1*^)1 ^3^1^ d\]S^ 

■■JM 

0* X 0“ '' 0 + a* 1 ' * ■ X 0“~ ^ + a"^ + T l) j 

:a ),0 1 x ^31 

X o + ^ \ * - = ^ \ i 

\- = a ,l 4 La J ri- = Lr ri /. 

• J ~v I I A^. ,y\ \ S a"' 

c “\ = | V+ \-| = t l 3 ^ 1 q 3 1 

"\ = | 0 - \ - | = j^oJ > V \ \ 

{N- } = Jj>Jl .*. (jL^L-Jla 

:(0V) (_^> 

A\ + q* n - V (j^^ = ^ + :a3^1juJ1 ^3^1? ^)jZJ 

•= 0 -o-)(^-o-) : J 5 ^ 

1 ^ j\ i = ^ l^Laj 

\ = \ t_ 3 1 = 1 13 I c i = U-Up 

V- = ^3^1a)l c V = ^_3 Jte}> I c "l = ,j-« LaJJP- 

{1} (J^sM 4P 




: L> U j**JI ^-S ^L^ALcJI LjLAq. 1 I 

J^«o 40 >L>Jl cAa.*. Ja'J 1 ^Ip * 3 ^' j^ji ^ 

laJaAo J^P ^Jlia v > \ jj cCj^^IjuJI 

4 Js 1 *J^a 31 COlASC-J^J 1 ^j-a J)Vl^a 3 l (jl Jjfcj cJjjjlaM ol^L«j 
^3 dU^L> ^a \jl,yO fl) 1 oJdfc ^^3 lo j\ Jj\j>i 3 4j j-y£2^Jl 4 LJ\j 
.CAA5sLjL<J I QjJb ^Lp C'lAAJ Aalp J J 4)jl>s-a 



(4 /uSLuaJI^ jl^aJl) j j^\~Lu lc\ 

^1 (° r ) 0 ^ lW O' ^ 

. 4j>t^>wyS23 1 J 

:CaLL^I 

(\- cr .) ± = i r .-. h-j-l = |r- Lr |r I t 

0 

^7 = ^ ‘ J»J' i3 ^ ^ = lt 1 L°j 

{v} 

£ ±=r- J - l5 W=|r- tr | v 

j( V- = j- IgOj • = £ + V - j* 

^ = y L°J • =£ -V - (J- 

{"l £. V- } 






ji jijaji : vrJgiii oja^Ji i~ 



.w\ 3 i ? 4 ^^\jiaJJ ^ A >^«— 1 ^ 

JaJ 6* Jsl^ Q 

Cji ilauj' {jfi J& APjA>fca L j-*>~ ( $ 

i= i + a . i -V v v -| l r-'1M'-irl ' 

Ci^f jbcaJI _ r k- .-.13 ..U~. 

1 •” ^ 

:Ci^ > " t i ^J^wo .■ij j ~ A*la3 ( 0 ) 

jllaJ A 0^>-j3\ Jjl® 0^* Cj^A>-^]Ij l^>.\ — a t 4 V- |^ - ^| = 

. Aju j-J \ jIIaVU 4>-L^o uw>[ 

^3 JjUdsUilj L-£j\ Jcnj LjUj (/-t J Jt-jTw 

J^*“ lS^" “JilaS J 1 (^‘^) V ‘ ('ftV-) I taa : 1 ' 

C m> _>• 4j ^jUJ' _>- V«J I CJiL«]\ 
OlA>.j\.=(V-)-A = v l 
OlAs-j 0=(V-)-V =J->- 

J _>- x iwJ I — = f . 1 A A>-\**0 .". 

Aju J .0 0J&-J Vo = 0 X \ • X — = 

.Uoj^ \T • • = (A x A) Vo = A*la3 4 >-L^o 

JaJ oi J9^ Q 

ty 4 0 ^U>c£a dju ( 0 

|V-o-|-0=(^ « V|r-j-h(j-)3 

y aJ'jJ' J ‘ | o-^l = (j-)o C~~>- i iJljJt (5) 

jLf k_jj5S( i_Jit ^ AsL^Jt k_i i! ^ . laa i ^ jli^iall ^isUj lil i ^ ^ - 0= (y)y 
.o' o Ubjji diL— a ^liuj J\ j^$\ e^>-j oJlS^ ISl 
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jO= ^--0 = 10-^! jjSCj I (j-)^=( 1 _^)iloa^- ^IsUl. 
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j^i ^Jj^i q 1 1 — ^i»Il 
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(\tl)=! ' =j a * ^ - 0 = 

(oi-)=i_j o=ja t -=j^ J\ o -j*-=o -j* j] 

TrVr= orV = r (o-\)+ r (o-l) V = v t 

~ TrV \ • = TrV Vxo = u 1 1 ) j^j 4 i\... Jl o JljWVl S- 4 >-j V 
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‘ij'j 


kj'j / 




''v yu. Jl 






\ x 


* / 









bLiki 




■ ojLm*o Jl3 1 _ r 5 If* &• j|«Jl f'Uu— Wo ■« 1S1 

^-U53 Jg y L J l ^Ls J) ^LaJl *J i jJ 

-Jju _5 J-3 ^3^UJ1 0^5* k\] AS"* t ^l^ou^l aj^IJ 

,0*Sl>Jl ^jWju ^3 a3jUa!' A3l>- A^oUtoj 

:JjULJ1 q>a>jj ( ^ 

le-bj-Jt 5^)1 Jjf. j3,UJl i_o j*ai 

Ol4U»>Vl ‘ j- J jtscAj 

a)1jJ1 ^>Cj* 0^)1 j\—*a Jl^ (OXeljuJl 

l^lH^ :i--» 

j— i ?i_> ‘ T -^J' ^ frbj-JI e^SJl loa.-'i Ja 
.Ljolo j siAoW-i 

Jaj pi Jala Q 

.Ulu J>kj ^Wljll)! Wo I jAJl JlAjl ^3 yly 



Solving the Inequalities tliLuLcUAI J^. : LuLi 

(< «l> J< «t>):j^jJl^ l_5 jp^o a— ^ oli j oj\— t- ^a jl tCobjAwJi >:■ jl 

,A^i*>k*o A^oL^Jl Jjc>J AJ-^a>«A jl A^Ji3l 3 \o>--i1 jJt> A_uUlJl J>Q 3j jsrOO Jlj 



LuLu .-■!'■ ,! .'.iH J^>. 

:C~»- jti J~JWl LJ ls~-» JJUl jSliM J-J 
AJiUJl Ja- APj*?** j j£jj (j-) J = r J° ‘ (j-)* = mJ 45 
(V‘ M tS *(j-)j = (j-) J 

k_. = l _ r jl ]= j*\*JSt. rJ a= 




Jj'il ^IjAll J-kiJI - ^ilkll v l24 



jLU>wUl (^LUJJ I J-Utl U t Ljli Jl jJll :^gill iiugJI 





^^*3 4 l^^a ® »xp 1 j^^**A l 3 ^ I ^ I.**!-. o 

I°-lT I 7=W ^ jL*uJl ^3 i*y2->o 

0^^] I 1 kX>0 ^1^ 3 ^^3 I ^_fc*/^3 1 4— A <<>>- fi^SO 1 ^ Lfc*«-a 

lj Ala.'g. J 1 ^3 l^3i? jiL*i 

/u4LuaJlj : jA*t-auJI 

di3S_^ (®^-) (J^ jl ( j23\j 

J|_ (V) Jli« ^3 

. A>i*s>^vd 1 4jl>-Vl 
:oLjb.^l 

[ * ci-] AP I 

[0 c \] ^y& Jj>JI V 

[0 4 \ -] - ^ j>* 3 l AP ^ 

^ Q Q : 4JuUlll g-lkJ^V I 

f V 

:4JbU*Jl JjLauJ! JJ.P aJU 31 oVIssJl ^p! ^j> 
[ k_A 4 f ] - ^= ] 00 C [U ]t 4 00 - [ ( N 

] ^ ) 4f[-^=]°°4 4 > ] U [f 4 00- [ :d\3 jS' 

AjjiyLftii jic ( v 

r < — 

I r - i_r ,r I 

^JCo 4 j\ 3 4-oUxjl ^3^1 a3 ^ _J-v^3l JJP 

Y ^ | V" - ^ V | ^1 1^a\j>o1 

J^5o j a 31>J1 oija ^3 - j\j Ul l^>u US^ 

.A Jlio ^3 ^U>- 



^^jlill ^Llll t_^xr^>ll — ^-alc. — 4 .^ -s. \ 1 1 CjLu^iL>jJ 1 . iLl^ 
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j at t ljLLjL £u»j JjV ^ Ixa 



]r.r-[^r > 1^ | apj^^ jlT \i\(r 

r ^ | 4 jL^cJ 1 ap^-a^-a <j \3 
[r it*-] “ ^ 0 O^JuL-a 



I \ ' I j j "'"l| 



(oo) ijpj J)1 Jjlp- 0jjl3 ^3 alp- la ^ji-Slj 

.4pxpx*2jl OLlp-^1 ^_£xa 



:C>LjLa.'j!l 
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I ^Lc^jjUi I 

cLolc u_jjL_oj 

ijUt JtfCiVl ^ 0 . 

. 4 M 3 ^ \j*S^ 'liili ajoI>-V 3 JljjJl - ;Ulj 433 jJ3 ^ s- !*y^l 




<L»*3J3 Jkf-3 ljjj3U 49 jJIa 33 JljjJl A ^ Jl>c® A>“j3 ^ 



TT^’(o-) r > ’ 


, v , -o-v v 


f*j- + V=U,‘ 1 


' + O' 










■f r ^V=(u-V 1 




r + ^. V 






:UiLj L JLaJ j- 


= C-^- i aJIjJI ^-Aiw-3 


7 + j- = (j-)rJ ? 




L r- + i = ( L r),j * 



.l^La C-^(j 4j,>l>-3 433^ JljjJt ojjb 'jA 433^ (jt C-.-. ' .l 

:Ub^3^ia3 C^>o3 aJ CL. ^ 433jJl JLal l |j-| = (^)i C— *>- ^ 433jJl ^I*la i 

v ’-l r+ trl =(lt)j * W-Mo-b * h-j-hWj : 'T 

■ l$U j 5 ” it jlsl lL»ol «j 

:LjL ^\j L JJl»i 3 x j* = (j-)* L~;>- i 4]3.xJt l _y- ax ~° ^Aic-A ® 
\ +''(v- 1 _ r ) = ( 1 _ r ) r j 5 \r _v = (j-)vJ v r - T Lr=(Lr)NJ * 

. L~“ ij ^3 JJ.LC j 43 ^L® j-t-jI -j 



0 <\ 



JjH\ ^Ij-UI J^iJI -vilkll^tfi 



• r ('-^)=w r j ■ 



» + ^=(u-V 

L^-O-V 

If-U-I'lf + J-I 

< .t^r-ViV 



\ 

: 3 ® JL»d 0 “ = (o") i '- 

T ('-j-)- = (j-) r J V 



r ( r+ J-) = (j-),J 1 ' 

- r ('^) = W,J 4 



:LL ^jJl. L® JL-L • ^ ( — = (^*)i ^ 433 jJ 3 \ ^ 

r Tf^-O-V ® ^-<j-V 1 

> ^-u.. * ‘ 

.lj ^jU 3 l CL oLLi* 3 \j oV^L® 3 ^ A 

r • = v , - Lr -v + |v- l _ r r| v .=r-|\-^v| 1 

» K|r-j-r| - 3 >|r +Lr | - 

-> j o j-dtaJt ^v_i i j j - ^ - * ' 4 >-LuJ' -a>-j 3 n n 1 ~>i q I Li J^jjJI A 

£=(j-b • r + lr+j-l = („.)» I 

If-u-l-f-Wj ■ '-|f-trl=(tr)»S 



^$■333 j jj33 Lal^® (^3^- S^*»33 jL> 5i^>- aJ> 3 ja 3 j o' ^ 0J3 <jC3 ^* *a ® ^Uj \ 3 ^ 

.j* V-_^s jjSLu ^3 ej**JJ jjj jL®»3j jjj jS\ \ 0 ^ | W * - j-| jlS" lit Ujj^aj q*_j 

.£L*aJl Iij 6 J 7 LI i 3 \ 

i 4J3.A33 ^i^L® ^UULll 

"■ - l' 1 -o-l 7 = 0 -)* 

J ‘ o - -? j_^>®*33 ^--L®33 o3-x^-j33 _^i-3 

LL 1 = 43 i\j »*33 At - ^ 

-V = (j-)j® |^| T ^ = (^)iC^j l j^taJia^tj jSLt^^-,1 @1 
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V = 43il*»33 J»- Af- y*2*Ji U j->- Jjj-jt J^i 1 Ac>-j j = L-J- J aJIoJI jl cLil 

’ ” T + Ij-I 




^yjljjl . ®-.-t|l — ^«le — .11 :-.l > .Xl .jll ^jtiS 



LjLU>uII ( QJMJJ (j^OjLO&J) jjJuXI Ljli (J I jjJl :^gj|| iiugJI 

r vo 0 a v 

{ 7 }-] T ‘ 7 [ © (y }-]] 7 ‘ 7 [ © 

[lc i] ^ VcY V ri I CVO 



0 <\ i y2> ^ic. <LoLxJI JjjjLcUl oLL ^.1 

{ ^£* A^ygilo a 3 IjJI a 3 \ ^ I \ 

V C 00 - [ c4»o\j>- 1 Cl— *J c [\ - c°°- [ Jw<jl LJ 
■ A^ygiUj joo ct[ c4j JoI^j ] 

]oo t .] ^J«jl £ 
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r .\\=Vf-' v =’i‘"" = (l\)\J © 







r" • ‘? 

^=i*. tr -n 

\ + rV:V:TV = ^»-:-C_.:1:jtC-5t c\o = ( v \)0 = 0\)O V V I @ 

LiAj'-XAa 4- » I AxJu*2 iu i _>. | ol __^a3^ ^ , VV = i_j ! 4^3 \ ^j\ jla _$ _>- i_j I ^t,. 

.^jjjlgaU t ii'bAt ntv 

:Jj; . j | O 0‘\^V = ( v \)O‘°*''''- =(l\)0‘^A,roT= v !4Jcii«^- v l @ 

V_>| l _ J lf-->- JjldlijAJl Jjl» V 'Ll 1 

t °T\ "AS = (v\kJ * “' • • = (i\)0 • ,V = S I ,^Z//~1\ 4i Aui i ^ v I (g) 

-*-V ‘-=rl j'JJ - Jjk-^-j'* '''"®* =(i 

"00=(| iv \)o t o n=(UvX)O t O AV=(ti Jf .\)^ t °A0=( i ^ v \)O4j^ J jCii^. v l® 
• _r * -r I Jjk j^»'***=i->- 

.^jlLJt (j^3^ 5jUl 4 >-L^a 4 JV-X 1 =!>' 1. * ,ro =_>- \>- 4 ^ 3 cLio_>- f ^A,' 

. t I JjU3l J jl a Aa-jl IV = (->- \ ) 1 VA = (k- 1^)0 »®A = I 4-3 olia _>- i_j I 

Lj 1 1 J^" (V + tV) =’C j + I j^” tSVi t lo = (i-jNjJo ‘ A* = olia ~>- v—j I vjf^, 

Jj»-jl c VI X£A = (i-j^L)O * 0^ I*—'’ - lamias J jle Sjjli ^y*J* '-4io _>- i_i I 

_>- i-j I cJL J ' ^Lj>\ Jljlsl 

‘V oZj-^ ‘ '' , ' = ( l - r , ^)'vJ‘ " T = (f\)0‘^— " ='- 1 r A ^ I 

I ,L-iLl3 4>^jl>J\ OjSIaM jlaS v. gygl J 

_>- ti_it I {)Xt stjyi £j\ y> Ji»j JjtiJI JPiil 'jlP.b^^.LL'.b-'l!] @ 
'■jr * *r 'J^ 

j _>- t * ’ 43 \ .-J \ V _>. i | 43L^\ 1 

IV = | t °0A = (v_j\) 0 V Lii» i_j I jn^qinri /ilium 

j— ~ — >- - ' t sLlLU V Li -ij>-^ 

:!jxdail j i/inv va 
_i 1 cJiiJi ^ 1 
a _o C-i\S” lil y 




C.i-tv 

v Li-|Lr 



r l = _jtcJU v lc 



LJL3' — 1 4>-L«a ^ < 



t^'j^ll J^iJ! -Jlkll^tS 






J^l fl 1 1 — ^ i a 1 1 
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(3.^ La) j^jLa 



OBlIjJI OU9JI 



The Cosine Rule 



r-t 




ijlloU q (» <■ 

tr" cs* V ‘ I 
131$ 

V- el>Jl I vi5^>J 
«jL~a .r.«] C~c>- JjjJtJt 
edit i_j C-S^&oj ^5” Vi 
cl-ala? C-^>- JjjJJi 0 0 

tr" (j* (*5 '• **da 
.J^ajM I jjti Ajl^j ^3 Ju^jl 

• u f * —l-La -j au*. CI jU-LJw ^ >-ia>ci — -■! 

? . 1 1 J .^]c 3 W 0 V 1 jili ' ZXTCj 0 la> 

t* -J ‘ I J j-° J jk V I J jh 1 3 W*dV jjjli oUSCj Ja 

j-» 3 VU^il 0jj)*3>d\ dj jl^Jl 



c--*. (SJpli) 0 yS 4 

.ill. 

(ej^li) j Jli ^i_L>c_-l 4 
.itlij^jfVJi 

■&* 



auLHI ,IiKlh./nall | 
Cosine Rule ^lll a_~>- S-lali 4 



fllp'i 



The Cosine Rule j»UUl u_u» ( 5 ^ 12 ) 

(^>UJ Si» '( ju) + r (jj-) = '(- V) 
: t5^ 

r (H^V->) +T 0W-V)= r 'f 
l^>Cv- r > + lVv + 'V r y = 

(^-lyVlduL) 

( iJjiia Jal* r -O jj*i ) I b>- V O V - ^ + ( | V ■ + I V ) T ‘ V = 

(Ja_dl) lla f .W'’- T ^ + T V = 

: O^i ij*J 




mo 

\=tv+tv 



Scientific Calcula 



m 



d^lidil Lls^p ISI^ 4 d.-AdJ 1 (3^^ 4*o! d>d~wl (o Jplii) 

■ L>^d) 0j^ya.>i*J I 4j ^1^31 

L« ^lp dLd^M JjP db^l? Obl^l ^ 

■Jfc- 

^s(geogebra) ^>U^> ^ld>Cdl ^ £b^LL3 ^ 

3^3^ ^ l^ 0 -^ d-Jid3l 

: i£^L*3l 3 ^a3\ ^W°3 *— 3 ^ ^ 

~ 3^3^ i 3^3iab 

^Ij jUAJ 

(ojp15) 3 ol ^3^>- 4_j^lla)3 ^ 

X*j^ c 4j^ 1^3 1 Cl^-ljuJ 1 (^5^” ^ ^ ij^ 



^_3 1 c-Ujl] 












\\x\ 

: j\i ®L>- j-ila t \ cj\T \i\ 

^ v ) + '(^) = ^ v ) 
[(I - ° 1 A* ) b»- v + ^]+ t [(!-°\a. )U v ]= r I 




i-lju^ (SjLcIS) 

The Cosine rule 



iiu.gJI 

oailjJI 

Y - t 



*L»« ^Lju>j d Ai^3 1 ^s>~ (0JPI3) ^yij^ 

4d*U>-j olo.a.Ja.7 I3aj>^ 4 3 ^3s?J ^**-L5 

(oJplS) 3 ^3 ym J) ^0 ^^3^ ^*3j£i id«lj 

<: '-^ a ^3*^” 3S1^ d Al^3 \ 3->“ d-*-<5»“ ^lds3i 

Jj>~ [+£ 2 j\j Aj^)c]\ 31 j^e\ j\ 4j jlj3l 

.j jjlH3l Ida ^ld>d**i\j 4»jU>-j A^iXJb d>la*.Ja.7 

1 3t*\ 1 1 ub . j-^° 

:jl L5 lc Ijjli oJUaJI jl j-o jjujjJI I dil^j ^ 

. d-ldo <-*-*>- (oJpli) (j jjli i 

.dwitii ^y>- j ^*1^31 * — -ww>- (odpii) j jjii ^»d>d «* j ◄ 

(j j-lls ^ld>tlv«lj L^l>-doJ d*_) J ddbj dJ^l^do ^ 

.^IjSJl ^rT (odpli) 

dixuLujI oljjP-c 

4 jjIj — As>- jd 4j jl j — fi^L>- 4j jl j — ^*1^31 (Sdpli) (j jj 15 ^ 

.4d-bdl 3^” — ®djli 



pJLoilljjLiQjoq Jjliuq 



Data d-> lj Lo j£* j O w 3" a 4^Jud I oj ^-*-J I 4 

.^Lvo-Lp ®u^a) 1>- ill .Show 

iSidJl ^ 0 A i>cj 2 ^/? 3 ). ^ i>cjLs^? ^*»jdll 4 _^lx 5 s 3 l ^ 

. (dJ td La jAjcoJJ iJ jdll 



cbjIiioJI lM-ljjjjLJI ,gjJo 



-i*!A 5 dJ.I 3 ^" — c _ 5 d^- 3 Jl 4 . — ids Li. I — ^dU .1 ^^3 j^l ^ 

.^yjlddl pidil 



UlSoJIq ijujill LJ-oj 



JyO fll I : |j) l^-fti I 

•u^* 1 



(JUJjJI ul^lpl 



(N“\i) i ^^3 )) JJj ^ U ( jd3\j 3^( 

(j i^UJl JuT Li 4_^3lla3l 4 >\d5^ 



wr 



^^jllll ^LiJI i_a ±s~\ 1 1 — ^ ^Ic — aT\ \ 1 1 ciLudL jil < il^ 
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r - £ 



fUUt l_ laz* ( 3 Jl£. Lja ) 

^) + r(lu' v ): 



*' , + ® + |V r ' 



r (tl^ 

fb- _>• X - t b>- ' 

tb- ^ v r- r ^- + (I r lx>. + l r U) r/ v = 

/ / / / 

f b»- u t - _>- + ^ = 

jilj j-iSij 

: C-u.^. AjjljJI CxliLcJI dJL^. £d_uau J^jLuJI j^jLoJI 

/' ii // 

r ^ + r v = <Mx>- V r- r ^ + r V = M 

^3 fi-Xplb bb oLM ^3 i^bUb ^-0 4 j ^^T -3 

^ * b>- bb JjJ^O $-*-* t — bj?l 4 j^ 1^31 ^jlii3l C-Jub 

:^JIUI jj- 9 ^Lolll >,xi^ Sjxli oLjI JJS£ 

olj^>wa c-Dol*La ^j’l-Ub ^ ^L*uJ J^saVl bajd [ 4ja.&J I jbpU 
J) ^b*3 (oi^bal3 Ij ^>^a) 4»jp 3 (obbl j ^>^a) '*r > f 
: i a.a.l 3 1 _>- f C-JiuJ I J 

(t \j>- b c 1 b-'c-j) _p- c( * c'_>-) uc(* c * ) t 




(jjihiu jjuJI (j^Ls jjx 

r (*-fUb)+ v (^-tl^ / v ) = r (^ v ) 
tV^ + ^bl^^brb Wb = 
fl^ Vv r - r ^ + ( ,r ^ + l Vl -) r v = 

> r - v V_>- + ' 



fU>/ ' ■* v * - ■ r/ rt 



/ / 

r f- r ^ + r 



I b>- c 



*^o-a>o 4_*alSb Jjb -UP ^yQQ) 4jl db^ja ^ 

/ 

uJjj ^3 b- bi f ebb -X>-jp jl 4j^l^3l 

^blb C*3jP I SI ^X>- Cfc ^ > "^ 

•u£ jjb' 

pIjI iJsLuu 

:il>o^ ^Lb Jjd! ^3 JjSbj 4j\ dbba3-)5l n 

^■>xlya3l ISJ, Ul--b ^3 bJbl ^bb J I 

.b^JLj ojj^>bl 4 j jl^3l ^LSj ^ jd»-b 



r - £ 



11 -**»■ (»J«13) o>ilj 








_>• I_J I A ^ As-jiu I\c-ul5~ lil ^jLJ\ j jj'iJ' J~jj c~jl ItjuK nloV 

_P- lx>- I I _1 li>- I V, l >-1 r "Lj JT i»J 4i jiij 5" t 'ijy pn iVi j liQjj 

.dlijU-J j_i ?l 4 j jljJI _>- 1_> t A jlS” ISl ^—*s JjLJI j jJLat J» iaalLLiS"! 1 ! 

IaJI >_... «•» ■ (SApli) 

: 0 j^i -*• v f ^ 



■= f l^>- 4JLaj I - *“!>- + r *Lj 

k i Oaj k > \^>- | "1>- V - I + V ^->~ = 

- ~>- _>- li>- 'Cj tr - + I = 



_bLmj_^0 






.J.UJI ^9 J ^j>s^ J jki? ^IpwI ^3 aJV \ > ' \ l 

A>-j J wilil cj ' jl^>- >1 log.) I J ^^3 j) l .. .«yg> 43L..o ) ) A>-_> J)l J^.^Igo)\ J^l 

. oi = (_^. f . j \^ ) .1 jja V V • (->-) 4^il^)l AlaSJl Jjf* oJjuj l j^a \1‘ (l) ^_j)jVl aIaaJI oAju 

. yu jJ_S” t_j jiV ^j.Tha'.ll ^_j iiL_«Jl oULJl oJLa 

^Jl CjULJI A3 Ju 3Aj>- * ) 
.Olil....o)l 0 L.L 3 jlg>- >'Aj>-JU-Ij 

.^jjUsuJI - Y 

>. . ^Ilq i ^>_ — j ^-\.-.j..w aj jllgp)^ OjUCJ \ * Y* 

..AAj^Dl ■'w~ \ Ol^^Vl IaA>C— a 

.->■ — J J ol JU * i 

->- 4k^ A3L-JJ ^ g .-. g . -> Jl J jl^U Jj— ^l * ^ 
.o)_^ia jLS^U 

_) ^"IaO> J-j A31...J' 3 C 0 V OApli u Va * "l 

• liDS 

^ 0 L.L 5 ) l a)A>O.Ii -»- 4_i J jls jLul ^3 lg-L cL> jJ' A>iO)l l \j jjls " V 

1— 3W or”L“ + r— >1 ' ' “* - - 

.^LJl v. - -A- oA£.\a) oIaIJ^oLm.) ^ *OaA^g)' 

:d JjUJI JaLtJI ja 

IjIa jUT V * j£) \ : ._- h aUo) 1 rt—^)l ^aUaa * ^ 

a-“j)' ^ ^ = -»■ — J Jjl® ^US' ^Jg»o-U " Y 




[Q 



>*vo 



Jj*^ 1 tf-UAll JaoaII -Jlkil v bS 




Garni aji— ► :diuljJI du^JI 



I Us-U 



^5” \A- ~ V • x ^ ~ ^^asJI -=r -j J jls> - Y 

1:^ ^L3l sapIs * i 



m\i,i ~°oib ? -vv- x\-\. xr- r (n 



+ r ( '■)•)= I 

5" \A- ,T ~ I : j^5ca 

LL A^.^v^ aUaC-'V ,5^)^ ^ -h s * Iaa33 ^aj] 1 j L%J u£* ^3l pjDl 0 

L' :£>U)1 3L0I ^ LoDl L-UJI aJ^I ^.1 Ja^oI - 1 

CD GD CD (S GD CD GD CD © GD CD GD C3D CD ® ® 
CD GD CD © © CD CD CD CD (ZD CD 

jOa- i_j ^U) i U_^aa LJUJi jLJ' J jls AA-jChLuill ijiic jn Fry 
:aJ ^A)> _>- i_g I A^J 
"'•' = (-*■ \)i?4»-r,At=o.*-i,n=1 1 
1- =(t\)O l (*— 0 =L-l^A.V=L> V 

: Aij ^LIl Ac ^Li»i Jl^tai >~> 4 If I jl LLoJ I l _j3 Ajjl j jald iLsejl 

Jtb (^) 

V , A '->- 1 r,t =Lj t 1,1= I A^3 ^jjl_>- k j I Olio ) ) ^3 Aa j)j^^ ) ^US A-jl 

LUS ollo J l Ulj_j l 1^^.*. V^lg olio ) ' j-5* l jJjIaj ^UaJI ^3 a> ^ lj j-5"*) "■* 

\i,V-\r,A) + \T,r) _ l-’^L 

'^' LaUJI aJ^II ^ 1 aL_U 

@®CD@®0©®©CDCD©®©©©CD 

CD(§hS)@c£)® 

L- jaIa I aj jlj)l3 tk_JL >UL' OAk> tjl o-j 

0 AA"or"'£A = (!\)0--. 

Ipj ol Js 1 * Q 

^►-.A ="!>- 4 jH*' • =L> 4 \ = I aJ ^jjl _>- |_J | olio. " !j3 Aj jlj ja 5” l k^L J^-jl () _, 






J!L 



>*T 



J Ji\ fl 1 1 — 
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^ ^ I f-uaicjjj. (So^lj) 






uZiLUJl J->- i_j r L>- |»1 Jitliul 

1 - ^ ‘ - i *J J v "-^- aU dj ^3 \ jj \ ^j-aL^ ^ Xd? 4~ A^Ia^-» d— Ul-J' Ju>xj j ^>13 U ^~ — '■ .... > 

: 1 4(] 1 1 1 m l.^i jJ 4xaj} 1*4.1 CiliaJI : V_jl 

Solving the Triangle Given the Lengths of Two Sides and the Measure of the Angle Included 

Jiio & 



= (_>- \^) \J i ^—O =”0 i \ = I 4-9 ^ jjl _>- |_J t C-iiJl (t ) 




(fUJl 



;li)_ 9 . b>-o 1 r - T o + r 1 = v 



(.UJI <j^l 

V h>-ox\\xr- r (o) + r (\\) = 

Vt-.*u*r-» + '(»)V='-> 

.,AW- = '('')-'(%»') + '(•) . '1-"-~'v 
<■>,”')<•)* 

■u£'u= (I^)aJ 
[(^\)0 + (I\)0 ]- - 'A-=(vX)a 5 
°\o,m= [V + °ui,vAn]-°\A.= 



4j j'j3\ ^-*1*= 4 ~»j1a«j aUIa ^ 4j j' j ^j-AJ J1C- JjLJI JlUJl ^ : jl 1 a^V 

:4 jV cJJSj j ^ajli a! j4 »U^}' ..:>- j jilis ^lj^w-1 jygflt Oj ^ . ya . > vJI 

. .^..sAtJl j ^jl5 »lj^ci-»l 43 U- ^9 " ^ 
•fc— >-jA 4 >-jAlJ \ ^1 Oil>Jl 4j^\_pl J)l9 *\ 

; djLi «_ ■ ■>- j ^315 ^1 %Xaw >'1 43W ^9 * X 

.□L. l^aU-i u.— >■ jj^j 4j>^jii« 4 j j\j3l C— 315*” lil ^ 

I^aUj v — >• jj^j biU- 4 j jlj33 e-IIS'* 1SI ^ ^ 

(4 j ^\-31 4t-^^l Jl jbl 4-4 j 1 jiaJ jj>u »LcjJ 1 w-->- J) jjli Liu' . i *'4 

V-aJI Ojili f lJ^I .cJiai Jjt j^> j-i'l L$U j-aU- jt Jjk jU Ulc- 

A (I \J o lijt — 

'yA J AAJ jJl p jjlall -Sit / , 

iLCr** ,^| . r u,Y^. r u, 1 =lA i i s jJi J . v liluiij.® 

SjUJI Uj^JI & y^\ y. °1V \A = (v \) O 



Jj^il jja.1 jail J-oAJI -Jlkll^tfi 



:4 _lsLloI 4Jlol 



r 



n,o: 



/ / 

v > tv 

■ f \ .*. 



Tit’'’ 

n,o r-,A 



£• TAU 



ru 



..irvia °i- VAUxy.,A =u> , 

n ’T 

°rA ®£ = (t\)o. - . 
T.. v’A = (°rA oi + °i • Va)-° 3 a. = ( v \) o.-. 



t ^rr,n = ,a= cJdJij^ > 

°£. 'rA=(^X)o 

v tr- r V + r t = r L r -.-:J=JI 

/ 

rr ,i x r • , a x r - r (rr ,n) + r (r • , a) = T ^>- .-. 

/ 

°i • iAlx^ x 



ui^mi :iuuljJI 0U.9JI 

Jl ^ 2 ! 1^[ ci^lijl ^3 o^\i)l ^jl^J^l oU>«Ui V 

.dUS 

Julia ^3 Aj> jlj j^Li ^l>oJ 4jl dl^Ua] j5"l 

oj ji^3j>wJl ^5^ £: ’ 

^UwJl 4^>- J jjli ^l-\j>sl^l J-yb-fl.) U *^-0 
:4j^ dUS^ i^^>Jl (j 

4j^ 1^31 j\i tw-^J>Jl J ^>\3 a3 ^3 ^ 

l^jli o^l>Jl 

cJo 1S1 4j\i ^UjJI <w j ^jli ^ljj>si^l ^3 
0315" 1S1 J Ql*« l^aUj «L>- jJlLa ^.^Ij^l 

.1 1>- l^aLd <w J 0^U«“ ^J^lj^l 
JjllcJI ^ ^lolll Oi^. ^IaVuaiI 

:4 xc^Jjloj CilTuJI ^LcjJI aa j^jLs LU ^-oxuj 

\-a5^ d\35^ cU>^,U) Oj 1 ^J^lj^l ^ 

.^JUaJl ^j-a (t) Jlla 

( j-otLy£ ^1 ^^J>t«a /)\j IXIp 4j^li3l 4^-^ L^l Jl ^1^1 

J lia y> \*cS^ dl] c d-J U 1 1 J 1 

.^JlUl (r) 

4»<^»Jl 4jl>Jl ^Jl^ ^AjJj ^2>-Xa ^l^x)l 1 ^^s>~ J ^J^3 U3 

4jl Jc>o l^Jl^ J\j> »^-c>Jl J ^>\£ ^3 l^l**<lji 

OUIdJl ( j-a d^a^d*x>J 

oLlajuJl odjfc ^a 4j^Jo^Jl olxldjl ^Jja jUl ^1 A5*~l^ 

J-^>d ^LaJl V^J>- j jjli dJUl ^dyi5l J jl? 

J ^is>Jl OlxldJl S' J 4^jl o A^ iljca 

.^JUaJl ^j-a Jlda dUS "0*2 4»»>-^Jl 

4«alAi>xl^l o*** ^d)l J ^p\-fl]l JjJoo ^3 ^_J^la]l JS" U*< ^ 
J jiUJl J^>- ^j-a J ^1>J1 ^yj 43^*31 0^*2 j) d\3J5^ 

.4^juo^p]l aJ^UJI J->d ^L*3l 

^ ct^ \j\ 

Aida^l 4 l>“ 1 ^3 i^woJl J J^a »w-Al?l 
Jl^l?l jl dljj3l -^1 \ *\Aj^ jl \lVjj45 A^wdj-Jl 

bXpdwaj d\JS 4j ^j*-y2 1 A>-1 

^1 i^-»c>Jl J ^ljc>sl*^l 1^3 ( j^aJ ^31 O^Udl 
4»liaVl ^l.x>d*4i! dUSsl<>j oLj j4^]l ^la^3l 

:aJU 1 ^ildVl 



^pljJl ‘ a ,^-a 11 — ^ ^ If- — 4.^ -s. \ 11 Cj L x-di Li^J 1 . )1^ 
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i 




[°\r + °n n = 



/ // 

’uv rr o. 



r 



r,TV s; :UXL& 



■,W 



r (u,N)- r (A,i) + r (y^y) 
A, A x y ,iy x y 



- u : j jSo 

°'V A iA = ( V X)o.'. 
[°\r + °n. A "iA]-^A. = (^-\)o 



/ // 

°“\ o\ \r : 



tw--C>-J 



Jl 



' u>o 



^ 4 jl dL^la) ^ 

c 4 j 4 -oj\S olilia Jj>J 



J-O £^*2^ d>-\ J <3j-*^ 

La s_^j >?^3 cj^*- jlT cC-JcuJl 

fU\ l^> j _yls jl j ^jl3 \ -\_J— u US' 1M 

^ ^ A c. ^*£^£-1 cdA>J 

:Data Show CjULJI 



j_j£j jnf'^ll 0^1 djl tfl 

°U n N- =( v x)^c^\A,Ars; ^ 

/ // 

°MV rr o * = (_>.\) ^ c 

J ^So j->-^ 1 CdlJ 1 ^3 

°w A / iA = ( v \)o^r,‘\r ^ _^ 

°1 o\ "\X = (^ r \)<J c 

( jiLj j-Lujij 

i Jlda ^3 (jl oLjol ^ 

JlicJU \jjt AjjliLa a] N*\A ( j^ 



Ajj\y]\ <wjIS j*& oLdd^Jl 


^1 J->cJwjL) ^J^»eJ! |j-o 


>I..lael lil 




^U? Jjbj ^ j\j ^Li 


v*^ o y^ 


0j 1 Aj 1 (j-uUsj 


o*> j jjli j\ v-i>^ j y^ 


aLUUI <o j\_pl j-'Lsj 


Ajdb\ 


Uj^Ij^-V 


v^~ o 


4^11551 Jljlffl 




: j^IxoaJI ^-lloUI 



^ip « J^>o jl JjL>-» 0 jXj ^j3 2jj La Jj>- db^is j_ ^ 

.cidbJI (Jj>~ 



wo 



J^l fl 1 1 — ^ 1*11 (_J-*Jj 
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^ ^ I 




UA= /.p-L-Lp 
r (v)-'0)+ r (\,\M) 






(1)(\,\M)T 

• ,A\r- = r 4_>b»- 
°Ui,ru = ( rV \Jo 

"Sll'W'o- ~ 

[( r v\)o+(l\)o]-°'A. = (^\)o [( v vX)o+(I\)o]- 0 'a.=( n ^\)o 



\ • , Wo = /*. Ux* 
r (v)- r 0) _ 
C')('-.vo)r ' v ■ 
•,A\r = ^b>- 
°ro,iAo = ( vV \)o 
"roi^ ~ 



o,Uo ~ 
1\ "1 ~ 



\u,r\i ~ 

i \ lAA'b • ~ 



i ° \ li'^A'i • = (_>. \)0‘ °Y’ot\' t l = ( k _ J ='■*■ j-ilU' 

Ul^g>- ^ o-b (jjli • \ = (->■ \^) 4 ^ it's hfo* = t \ , \ ^ = j- 

jjjli cJiJl J>o ^ jJl ( ^ oA^tf) JjV' jj-y-0' (V) «ij JbJ' |j9 

JaJ ji Q 

°ir=(l\)0‘ x N , N =■ v‘^A,T=lAJ^JJ\-^ v toii<Jl l >- O 
Geometric Applications on the Cosine Rule j*UUl (S-icLa) J^jLa A - i^ -U A >LI3_> it-»~i 

Jin (g) 

1 Cj 4 ^—* \ 1 • j k r - 1 - ^ 4 ^—* rv = " 1 ^*- - t = I ^3 4 r - 1 - ^ _>- 4 _j I 

jfi y ~A*p—‘ i-jyiV 4>Ja_- A>-L~«5 ivlJiiJl Utj j ji K*a\ ^Lij 

uM>« 

*ir=1« (sUiJiJ^) u- = '-^+'^+1 ••' 

(» W ="!>- +<_> ir-\t-= •'-^+v •■• 

(Y) (>~) YV = V 

: jl g-i (Y) i (\) 
j^-oY='Lj £>1^1 \-i='L J Y 

(*—' r ° =^- o' 

->- 4_J I lO-iiJl jA "1>- jl -la»-^jj 

->- 1— 1 1 c4ij' H 3 i _>• \ .’. 



rf'rv = (_ 9 -\)o ■ 



J/H ^Ij^l! J^iJI - Jlkll v l2J 
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r (^ |) r + xr = 1 A +AN .-. 

f-V = ^l.\ l‘\ = r (^l).-. 



4 _j ouliJI I 

/ II 

r r . , r 

rSLT, J± 

S V v 

; y (A)- r (V) + r 0) _ 

vxur 

/ // 

°oA Vi io ^ (_>-\) o-*- 

J u f ^ jl *^>-Uw3 V 

( O 0A Vi ioUj^-X^u y)r = 

y-or,-w« 

i ^0 I dJcuJl ^ * 

Jsa**» f 

r ( C f)r^( cv )r = ^f) + V0 •*• 



uiai ruuljJI ougJI 

\ 0A L5^” ^ 

. 4j ^ 'J ^ oLlajuJl 

^UUI <_UL% ^5^ 4-itUtaUA ol^-LiKj 

Olfl^JaX)! ^S' 4Aiol ^yi La ^a ^JisL) ^ 

\ j^£- OlxLy£ 2 ^]l Ol>-L*utJ ^J&Ul \^5Xa 
11a Js 

^La Sj£.Luj-cJj o^LbJI ibjjiJI ^jjUl SLclj-cJ ^ 

US" ^j2jUJI ^j&IjU 3 1 ^j-a rv^'A^'U' 

^y^>\ JoA>o aJu 5^ cC-lUjI la^>woj S :0 Jllo 

.cJUl 

j ^j\i «lAp ^1^ cJCuJl JjJoo ^Aa :*\ Jllo 

.^Ud\ 

JSCi)l cJ^!l>- ^ 4^0 ^-1 j :VJllc 

(jU A>~U opU ^\ IflOjVl 

:IS 1 \j^$b 

.jUUlSOa jUlllU (jU 4^3 Jo>-J ^ 
^jLJ j-* ^ A1P ^oUs jlS" ^ 

. 1 ^] ojjUt^U IbliLjl 4 j ^ LS 

^3j cfiJolj DJP-li ^ip jUa jja jUjlj 4^3 Aj>-J ^ 
.^Ua)! ^3 jw jUjlaj l^La oJo-lj e ^§>- 
.lolo 4lajio Jj-a C-o\j Aju ^IlP ^ 

* O 4 Q " ^ ^ ^ 4 « q! i^ I ^lHoI 
U^J 1 A) ^ c » I^Cj 1 twJ^Uai) 4^-fc*U \j 

:UUl 4 AUSM ^3 ^y£?^a ^A US" l^U^^ 

c^-^V = = <-4 I A^S c^^Ual ^j\ ^Aa ^ f T 

: A>-j\ ^%-**'A = i u 

^la^ l>“Uwa V 

. j^a iJ.iUJl 4 j>-j1uJI A^ jl^5l ^j^Us ^ 
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<« > lx>- . 

(T-)x* 



y .y I r - r (y 

.XV* xV-'^ 
• = U* • - 

• = (*• + 

ll>- 



l_J t CJCUJI 

v) +T (v 0 = T (-I) 

v ) + f (r.)^(i*).-. 

y-y \* + r(y y).\ 

^y)(r*-^y).-. 

-r* =_9 -^j.-. 



\ o 



• U<- .*. 



_>- t. > f C-JiuJl 4>-L*^ X = 



>u_ 



>X^ I — X t : 



\ v N°Y N 

r ^ no V N° % = — xr* xr* x -xr : 



: JaLau 

oIa^IxaJ) A^aJIj 4jl*l**/^h dh^lla t^Jial 

cAfl^JaJl jj-a dS'yc&u a ( j<a^P ^9 (C-J^oVl) 

.^UJl ( o^xpli) j jj\i l$l>- ^9 

:4_iiLual AJiLcI 

J^LiuJl j Jj^bLjJLi laj jJt 

djL^l>^31 J ^lJc> 3 Il ^3 1 ^0* 3! 1 paJI ( 3^ 

iw^llai] Ja.x.1 1 A^Ij^ ^ A^jl^jl 

l3-^j dl)Sj 4 jiL>w<J 1 oUl^^D ^oL>j 4*2^1 

^>1>o\ o^f^l ^9 jl ol>o! 

.oU^?U^pi ^>o 

^>wJl oL>a ^3 ^Ja.jJl 4j?\j j ^j^oLhJl 4>-l ^ ( t ) 
Oj^Ul 4ol>-^jl i^jIJLpVI JU&UJ 
^lp^ ^j &\ ^*31 Jl C-J j* j^4>J ^9j cAjul 

cjl^al X ALP Ajlo cJ A^ o-4. 4. Jjb\Jl3 X * l^li 
A^^-*** Jj^Li i* l^yl*3 Aj^l^j laALP^ 

I Aslfcfcc^ll la c^jl*»al £- 49lfc«»a A^P Aao 

?*1 4$L*^Jlj aJ ^gysll 




. : (LbjIjJI ou^JI 



r 



_>~ \>. C I y = ->* . 1 I C-J&ft M 4>- L^o 

.IV* ~ “W-rvU-xoV xivxl = 

jaj ji Js^ Q 



-iaj^ *i t(k_i \ i )-t?'’ = (IX)Oj' c~3'i = '->-- 1 1 \ =C^-+ 1 1^-1 ='Lj4 ; 9-»-i_j I A (_ _} 

Jtb 

lr ,Vo=^ vl °o*=(l v i^)0‘°‘V«=(v -S IX)0‘ r 'VV= v t^J^j 1 30i^ v l O 

(i->v \) 0 ‘(iv^X) 0 :*^-j'‘^'A=^i 

, -MV 

(°To + °o •) - °\A* = (f\)0 

°To = °\ \o - °\A* = 

" °^=(i\)o= (IX)O V 




r T 



r (^j)- f (^y) + r (jy) 

(^y)(iy)r 
r ('A)- r (») + r (tT) 



f = iu = u I .-. 

~^sAj 

(-ui\)k> 




°i m"T~ (j-uA)o ••• 
v. 

°0A"0^VA~ •■• 

I>j 6 * J 5 ^ Q 

c°A*=(^y -S\.)lMy V* O 

_»l^>jU 0 r*=( l _ J _ 9 .i\)iJ tr -A= il l( *-\* = iy 

Jllo 

i ^—V =_>- i ^—A =_>- 1 1 ^-V = y I aJ ^jC-Uj jSli J_>- y> I (?) 
•i £ jj'* i->- y> I JSCjJI jl Cyl i »—A = S y> ‘ »—° = i->- 



— ^ .'f — «G^_JI -~.l ..xl .^11 , .!"■< 



i_j ^ f C— liJl ^3 



r~ ^ 



tr 



-f 



lb» 



, VAoV- 



AN + £“\ + \~\ 






vxixr 
°^*i n rx(uj. l\)o* - * 

. • = y t yi ^ jl jlo i ^>- t V 



?-\c ^ C-^ol y t -V“ y J ^1? t j-=i ) \l>~ 

V^r \ o V ^ 0 • ^j'-y j^o 
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j^i ^1 j J1 — ^JjlII (JaJj 
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^ ^ l pUitluj*. ( 3 -lclj) ujjll 



JaJH 
--'A J 

T (v)- r ( r) + r (A) = l-'^y |,._ 

°v=(t\)o ••• 



t (v)- , (A) + , (o) _ Vu)-'(u;)+ , (j^) 






V Axoxr (^s)(s^)r 

(T) °V=(i\) 0 --. 

jSwJt jjSls V* *■*»-' J “ 4 ?- -*■ V l A c ‘ j-» Uaj (->- i \) o = (->- I v A) ^ '■' 

.('-'jilaJl y>j) ijSla ylj is- k_> I 

JaJ 6* Js 1 ^ Q 

jl C-J' " =-»- 1 1 ^~'=l S * ^—A= i->- 1 ^~o =_». i_j i = i_i I aJ ^jC-U j i_>- i_j I (t) 

r - £ u—iji — qj 

:JL\^ 4 sj^S] 

I ft g -- J 0j j}ie3> d\ 4j jljJl ,^1*9$ j-a)^ 4*4^*^ C-I*aJI j>J >*'■■*> \^y 

4^ Jjtj jlj A^ojUaj cJiiaJl JaO T 

'~ > + f = J k>- ‘ - *0 + r '{ = *0 : jj^d j f J j' ts* 'J) 

4>ljj ^ j^9 ^ ^jA \0 i\v l\r Jl jlsl fc _>- | C--licJl : , t ) 

8 k'jj J** 5 ' 4 ^-V, i I ^-.o ,V 4 £.^lJsl Jljlsl ^ J 0 j* li-iia (V) 

- =J ^ji* °"'* =(^_\) 0 ‘ ^-T='j 4 U^-' \* ='yj“*$%jjp J- A (j) 

- = r 'J - r "c + A uj^i f ^ J (v) 

: alia «^v,ll obU-)ll Jj-j ,j 4 4 j».a».<all 

:^y& V tO t r 4 f.^*sl Jl jlsl ^AJl C-liu J l ^ 4 j jlj j^S” I ^IJi (X) 
V 4 °v f °\v- V °\o. i 

:U jL~o — — -^ jlJjLjl jj^i j ^ J oiL» ^l ^ (X 

r J f 

Ia 4 fyi V 4 j k>- * f ^ J te»- 1 



Jj'jl J^iJI - Jlkll v liS 



o Js>- ( jA>s. L oj 4jUcU*>*'^l oLx>! C-^]l ^ 

lJ5j c ShX>-^Jl ^3 ^ ji ^*131 

,Jj>“ C-^ls*- Jj Jj>o 

OwX>-^iJ 4 ^-^iLftJl 1 ^ >» yO >- ^yQ ^ 



jurvi (jjjlftS j-a (jj jU>J 

^s 3 l aJUL^JI 4 ^-**/^! i-XP ( jp ^-ys 23 ^wXjcla 
x£ jUjj OUii^Jl l j-a i*XP Jj>- ^Jlla)l ( jja 1^3 i— ^.Uaj> 
OULJl J^a ^ C-JjU ^SsJ Jj*X>o Ala i^Jlaj 

1 jja Ala ClJiuJl Aol^-o^ a) 1>- ^3j ollajuJl 

.oiUI 

^j-a ^AP J^\-o TO - t* a-Ujl 3-^ 

^ *„a,y 3 .l 3 cApl^j^)!^ cA>-^-a]l Jl>^a ^3 0 \-a^ljuJl 
.AXwJl A-ol>o^ CjIaI>o 1 »wJ^\la3l oLl3l 

xpL*i lla>Jl 1 (jl ^i*-> ^^ 31 ^ jj ^ 

JjA>Cl3 (+ij£ j^>“ - oL> j (j>“) ^3 ^3 AlP 

.\ia^J| 



oiinti V La^ :iiajljJI iiaagJI 

j^Ji 

I ^ lA 3 0^ c aJ jwj I jJlaJ l^j y£-) ^ 




: 5 j^.^J| j^LIc 






^Uij C-Ai<jl ^3 ^31 j-a 

^^aS>~ j ^bX>sl-«l \ll^^> ijj i5j^y£l>waJl Aj^lj3l 

II / II 

lh^ v r-V + r V = T 1 

\r= °v lx^rxixr- v (r) + T (i) = 

t ••■ 

^ -- ' j. s — ' - ^ '' ^ i 43CwftJ 1 

.Uj jJLi jllol V" , ^jL»o 

ajls^j-cJI pLK -%.^1 

»w--c>Jl ^Ia> 1A«I j^o Aiydl ^^lla3l A3 3^ 

OlJa.x^.13 O Ijil j \X^3 *w4.lla.o d!3o j^l i>Lal)l 

^£3j A3Aj j-aJ»3l ^ ^ J !_ *w-Al?l c!A]a3 c u ^J fcLaj 

•lTJA3' 'Xa jj» jUj ^J> 

a3L*uJI jj>“ a-UjI Ol^la>Jl ^3 <^o^Sl3l c_j^UoJI ^A>wL**jA3 ^ 
aWI ^Ia> 11^I ‘wJ^Xa]! ^^«Au I JJ Xol^lJl ^-ul3l ^3 j^Jj 

O^IS ^3 A1 ji*o y^LtP jjjl V O^jixJl A«*/l>Jl 

. AA*3 0 lli ^Lp j y-y£S>S} oU 0^ ^ A^« 1>J I a3^I 

( jiaju la^>wa jl 4j>~ j«-a J^jl ^3 ^5^ Aj ^A-»] Ua>- Aj\j>-VI ^ 

.A*— wAl^Jl (JI^C-A^I 

Jl j^\ ^Ia>C1^Ij ^La3I l*» jl j jjli ^ 

■^4io j-Aj ^-^.j V.'jj j' 

Ujj)\ J-Slj ^i^l jl ^^?Vl j-ya.3lj J jk\ j-J Xal>Jl 3^ 

jilaJ I ol>o !_ ^3 Ha. i >J I AlP ^1 1 \-aJ 
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Xxj ^ -<J\ AxJSj j*e> »X>-\j la 

At ,T1 ~_»- t IT , ~ ^_>t rV", o"l~ I U k—ojJcJlj ^L-L-Vl ^jsLLJJ djlSI j» j5"ldl 



° n a , r c V,v~ l<~-u,rr~ v v 

°rA,io~^- ^ nn^n ~ui° or,u~ I 
° 0 V,Vl~ SJt o A-,r£ -(<^, 0 :^- 4 

I jl jjSCajV i 

°oo,vr c°xi,i\~ I v 

3 on,no ~ ^c°x/\,u ~L*^ro,^~^- -?■ 

/ / / f _ 

. = _>-+ ij^LsS^ * 

/ 

f U>- ^_j= 

f, ii 

v> f >g_v 
°vr,Nr ~ v : j^i j^ji 

°\-V,-A ~ v : ^tUI J^JI 



• \^\S' l» 3 l^ 



^0 
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^ I |»uai UU> (a-icli) 




a) J^aS jiu&\ J jis Jjajl 1 VI l a g;,. i AjjljJl jaLSi 5 1»—VT 4aa-\A ^ jjkaUll AajdJj Vjl» £"iLj5l \)^J 

■oH oA) Vj *^ 

j£iJ' jl c-Ji t*-. \ l =_>- 1 < *-1 = s I * f-A = S-*r = ->-v‘(^-‘' =k r , *V i^J i-*- V * @ 

»— l V = -»- i_j i a— A = i_> I Ajj J-^ksl ^5 jljUa 5 -»■ v I 

i V J jk •A>J' **-« ^ " =->- t ‘ 

“l • = (t\)0 * p-H = 1 * p-V. a!^ cJia _>■ i_j I ® 
.A^Ja-- A^-L«a Jaa.^1 * 

^U- jjOfrj pJjS" a-tfl-i Imp 1 1 l_n -\ 1 1 n I li Fnj 1 1 V. 

?._j)l3Jl j£- ^j_ jZ Jjuj ^ j# 

.^jUa .ilajk-l i_j^3 

AaUg i ^jlja -b^jJ fikljjJlj— JbjjH ^1/ 

Aj jljJl 4 ^ 11 i^AA Lg oJ u J j^o JX-j.l I Ailia 

i ->- a_> t_a»alla aJ .uJia _>. i_j | Irii jhil l niffijill ; YY; 

‘ T (iv)f+ T (iO*=VO+'M)otM 

.5 I Us-jl \ V = — >- 4 _j i A =~>-\ 4 ^—o = i_i | :jl5” lilj 

_j! J = (ik- - 'Ll + I) (1 ^+'Lj+ I) :jlS” l jl _>- i_i t 4Julia.ll ^ : (4^401011) cuiiaiJI Qj ,T, j;jl 

1 = J LaJUf- (-J- \ )i_?Ua- ql U> 4 ]l 4 -[9 J : jl lUwls 

I A._4jl,J,>. ."'la_.jt-.~i 

Agl.^a l l ^laa.l Aj jkaJl AI>-lj^ ^>-1 ~ <~SjJ IbjlfllulP, 1*1 
Aala;;a AS- j^j i_j AU UaJU Ijj jji _>- AU-bJI ^Jl I AbUaJl 
I Aii-bjl ^!l _>■ Ab-baJ' Sjju 4 ,ja/ a5" VI kjl jJLa 

.ja/aTlV UjULa Aakua APjW 
t Ab-bjl 4 _>- AUJlaII J-~i jUa ^L>JU A3l— 4JI 1 

.l^lT Ak-jJJ aaJjJL v 

J^]g 4^ 1^;* .a ^jala ^lf- ^^-^a ^jlaAa ^jaU^a l^JTjl on oll pj^On i l| IY0,. 

. 4 ^ 4 ._! ^ jUasV' Jljlsl U>jl .jllall Af-ilail ja jlk j5” 

r 0 = ^‘r ' 

(vX)o-a>-j' ,° i\ ,ir=(t\)o 

J/JI ijaljoJI J-aill - 4-JUJ1 V l3S 




. :dsjljll iiujil 




\,A~( v \)o ■ 



V V U 



, 0 l=( v \) O . 



3 jL».^JI u^atht 

Igl AljlflaJl Ijl^jJl u^> aa 4UJ4ia. l l Jl jl^l 4 — lUi .cjlia ^1 ^9 r. . . 11 (3 aaU) Jj^jU 3 

■OJ^-L -*■ V I 4i-liA l$l ^ ^ 



^ ^-U- .^U- |U 

(_>- . > t Calia l . 1 A>-jli^Jl Opl jJ 1 jla 9 .. flygl J C.aa > - ) 

IaJUI O^UJI aiJlia.ll J.>- ^ (SUpLaJI) I jja jaljjiaUal J^Jaal ji _5 

.^jaal ^IJ laAai^ AP^la^l U^-l J^i® ^ 

1" g- 1 njjy^^-o Aj ^lj ^laS^ A^9 ^k 131 ^ 

•a „ 0 .„ll aJUJIj -. lift. I I JJC. JjJaU V 
.lajsU>-S* aLULJI Aj^l^ll J V lg ^.3 la^ka J n Ql n 1 1 cjj 1 ~ 4 1 1 

: Jl 3 1 1 >- "Cj = ^ iUa l ia. l l ^IflJjl t I sikJ' Aj jl^Jlj*Cj 4 I ktt ^j. AlJ a . 1 1 Vjis Jl ^PjAj ^ 




r 1 v 1 tv 

UUlia U>.^jV jUia _U>- j Oalia 

^>1 v >1 > ^ ^ =1 " v <1 

l a. g U. 1 3 j _^a«a?aaJl Ajjl jjl ._— •> ’ x jjjjkaU ja*. L a» ,_gl I — ’ yjj k- a- a. jai = i.fia gikai «ja.Li4ia 

1 1>- '1>-'Lj y = ^ L>-"1>- I y =_>- 1 >-'Lj t y = _a- t .r.liall ^rlga. A^-kva 

:Ajl ^jk >LaJ' 4- -.a- ( aUC-13) J^jl3 - 4 * p I .“II ■ < .a. ( SaaLaJ _)^jLa 

->■ a_>t aiJia ^1 ^ 

■ = r 1 

\vt 




— -^— = I t>- Alaj I lu>- Ija 

I ^IIJI ■ a ■ . — - 1 1 — ^alc — AlajJI .“.I ..J.I .jll . . Li^ 



j \5 SjXU 

\ 



:dajl jJI ougJI 



dl] jj jllLal^Lo L Jbj —= s c — - = u l £>- >v 

1 * = 9 4 — ) \A 

fV'O U 

^UaAO Y* 

jiarn n 

r r,i @ 

f ^- r ( v +l) = v t i) 



[--(v + 0][ -+(v + '0]= v @ 



11 / / / 

^ lr+ T ^- r 4 _j + t ! 



=J 



( \ + _>a \^>a ^ T = V + _>a \j^>a V = 

[\ c N — ] 3 _j>~ *.* 

]l4.[ 3 J.-. 

\ X * = (J \ = ij La.AlP 

4iJ^v* - =- : r I-' 

4j jL*JU oljljjj 4 j jLla 4^-^y£?l Y0 

\ r 0 = 4^L>-i jjl 4 j 

4 "l' ) ( = (^o\)/i}4^ ^ V 

‘ > i.i,ro = ( ci x) 0 ‘ r -u,» ^ 

■ r n,v~^ s 

Ajjljll «> Jjcaj i-~a>Jl j jjli jV : I Li% jLij ,_k. Y1 
0^ ^Pj \*s>-yz iXjta 0il>Jl 

( J^- ^3 ©Apis kAJS ^^,3 

r ./ 
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Vo A 4 £A V- £ \ • A V£ 
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v ^**r \ ■ i*~ i 






/ / 



o,.rrx j-n,orr^ t c°o^ as;( v \)o v 
ru,A^ V 1 rr\^s: | t °£o ? 

/ / 

N ,VAo jj-A.nAS I t °Ao ^ (lj\) O * 
°Al £V( v X)o‘ 0 , i“A lo~(l\)o 5 

°v«(^)o 

°rr \r ~ (ui)^<w= I j 
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^rv,.At» , | >i 
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:p4£* i ij 1 ~ . i~: .-. r j*>- \ >_ - •>- oj^pli » i : -, im\* ii ^_i ^uiii ■ ■ »—• ^ i < - ~ ..■! 

ji jti < 

jj**# ta*^.*ll a 31 >JJ ^\>-%£o ^ 1*^31 k_«> j j 3 l 5 > jJLi £-**>-) 43 jlj ^*l* 3 _^ y»ka Vp=a ^ 

( »LJ' 4_ - .=— j ._ji\S p J43W-L 4^Jlii)l jd—iji J 3l>uAJ 4jl C~>- 4 4_ «>J' J) jjli ^3 \^ii*«lj3 

. 4 >ul*Jl i j pa—J ' 3 Ap sap j ^^3 A-juj^j aisl^a 






dole u_jjL_oj 









:>.U,J*J^1 

£a 4fAlatfl Jljlsl cJio u* . \ 

~...jl al-alp Isl bljj oU-li 3 I 3 —J l ^3 »l**J 1 4- -.=— ojpls pA^*l*l ^ 

J 3 IH 3 C-lLJl ^3 Vjis jS l ^) 

- tSt C-liL*)^ ^ ^l>oJ ^3 s — ^>-J \ t . 

JSVI JiC- .l^£o jj^ jl J jjlao J>- 0 

.oliajujl oLL>-^ll y~i y* i»t_^waJl 4jU>-^ll yi-\ 

i^jLj cJiJ' ^ Ajj'j jS\ j-L* jl* ro=^i ro=-^ l '# =‘j* j - ^ \ 
°a- * °t- T °\r- V °\o. 1 

uj I c J ulft M A>-L »4 jls i \r- = (~>~\)\ 9 1 = '^-j t = I l 3 ^_>- v )f C-Ji* 3 ' J v 



r 



T\v 



r ,r 



r ^T\v ‘ 



r '■ 



:^jL- 3 ciij' ' A>-jUJl _^aS Jjls jls ~^~\ ' J jls cJia j - A 

r.a vo* - \ . >~> oi 

r v r' r' • r 

: l^jL«» I jls “r- = (l\i)0 * ^-“° V ^ cJU' sjUJl 8 jj1a 3' jias i_iyaj J jls jlS^ 0 

v-.i Vo® - \-'* J g ! 

r r ^ y \ r' • r 

’Hr' A»- j' £A'\r = (^\)^ t = © 

J jkj-L./! j* JS' ^j^jU°ir'\r=( v \)0‘°v , r'\A=(l\)0‘^''',v=-l^a ; 3diia^»- v l @ 

>• > > I C-JuL«3t J£- jl ?3 4 , ayj’) 

"1 1 A A = (*— ‘ o V A r = (1^)0 4 ^—A, V ='!>- 4*3 t _>- I C*1*«M ^>.^1 

^jUM l^jAa A • = (1^)0 ‘ = ^ 4—3 ->■ U I OjLJ^ Op\jJ\ — 4^-\_— 4 J^-jl 

. ^■ 4 * > 4*3 SAC* 

» y a JjSlI ^Ij Jl J^AJI - -JLkJI ^LiS 



■ 



wunii v u» :iuul jJI iiugJI 



la.>vo ^ l ->- — -> j jia <X>^1 i 11 = (_>-\ )<i_J l r 1 = (u\)jt 1 , V = _>- 1 4*3 C— li-o _>- k 1 1 

.->• I— J I kUiJI iJAJJji J*4 SpUl 

^Uljljttj^jli 4 °n = (v \)0 = 

V I i*J IfcS °A = (->- \,)0 4 Ar = 4 '"^-'1° ‘ 4^1a— > 4 ^>-L— a C*l *4 _>- (*J I 

Spi jJI jla3 J jl a ^ — £ — ^-! — j «C>-L-a jl C~j' t->- 1 _) I cJiia ^3 ^ jKill niffijill 

. 4**jj^J ij jj 1 

\ 1 = l ^_w> \ • = > Lj 4 -v— “ A = I jl^* 1 S 1 ^> ■ ' I C*1*a3\ 1 

• = '!>- i o ='Lj i = I jlS” lil 4 _>- 1 _> I cJiJl k'jj j4>^' -i>jl @ 
^--r , l = ”1 j>- 4^*. o , A = *4 _j 4^— V , A = 1 4*3 \ 4_>- —j f Uljj ol—Ui 

-— 4 *^j Jjl» A>-jl 4 44*33 • ='1>- ‘^-“'r — * 4 *J 4 ^*- \ r = I 4 _>- 4 _J I 4 l*litt J ' ^3 

•4-"_5 jj-; 8 jW' SpijJl jlaS 

4 f- A ^,1— — ■ 4>-L— a A>-p pi 4 ^ 4 1 N \ -X>-p 4 'N 0 = £_>- 4^**\ 1 = A*J 4-v— \r = I 4*3 4^ - Via — >- 4 J t ^r) 

•gj - V I 

:jL*.jt*-.S=‘L 3 ,A-.V==i. °AAAr = (^>- \)^ 4 *s 4 i*li«_>- 4 _j I @) 

^v— *— *p S' _>- 4 i t C* 1 *aM ^la— 4>-l**a ST '_>- i 

•jlajll*. k_)jiV ->- >_) I C-I U ' ejUl ispl-dl jla3 4_a*4a j J ji» ^ 

43-U-4 3-1 ^ 44i*iiJ\ ^ 43 jlj j/l ^1*3 4^**W — *4 _j 4^*-\r — [ 4 ^— '°r a la . -> -a 4^ * . l ia_>- 4 _j 

. ^Jr y* ^1«*I1** 4 — 4-*U .-, 

: jl5 l3j_>. 4_.l Aj3- @ 



V = (^\)O 4 ° 0 A 


=(vXk>- r "'= 1 ! i 


r »,A=v * r v= ^ 


. -»-f. = (l\)j V 


r W\=^ 4 Vo = 1 


. "vn.=(l\kj l 


r £=> 4 r «,rv= V 


, ‘n,( v X)o 1 


f-A->-V 


. " 4 »nr=(IX)o * 


r V=> 4 f-A=V 


r° =|IJ 


r' 0= ^ * r A= '^ 


*V.(I \,)43 1 


r u =^‘ v 


-<-\kJ • r u= 1 (t 


°irAr=(^-\)o 4 


r i= v r "=i * 

A 4 3 ‘a j 4 1 4 




jl 4 l*jl^- 4*3 14 ^ 4 .^^ (g) 


4 - 13-4 *- 0 =A_> 4 »-£= 1 jir lil j 


1 b>- Vv r - v - 3 f- + r O = ^ 


^v— = _ 3 — 4*3 t 4 ^* 1 *a)^ 4 >-l— a jl 1 ~ - 4 il pi 






> > > 



J^l fl 1 1 — fJ_S_LI (_j-iJj 
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jtimt i 



:qbjIj 1 I oa^gJI 



ylaall J jl s> t ii = (I i_j .J \_)^ ‘ VI = (i_j I 'A = i_j 1 a*i kj'j*' 8 i ->- k_j I 

.°ao =( i^u\)o .°oo=(ti V \)o ® 

.jl*™- k_j>iV _»- 1 1 ju JjU As-jl * °AV = (t J _>-\)0 

« ,- »l = ( ‘°"A=( i\)0‘ f-\o =^- 1 « // 7T V d^w. 4~i i v 1 ® 

■kjtd^ifi- j»3-k* vj»V -^-J' ° V£ = (5 

•- f-V‘ -*1 jails’ Jjl» ^ 

. 5 — >- k— ) f' ?y-„xj a— — y 1- ? — a>-k_a V 

J jlo A»jl i o£ = ( k_j ^ l^)0‘ ^-Y • = J 'J'jt-''' =-*■ I ‘ f kj* e'^laS ^ie\23 J-ilk kjj'jla i->- k_> I 

.ju~. Vj sV 7T 

i ^~A \ =-»■ I* ^-" A = 5->- k = _>-k_> i =il = k_> laJ^Vj i_>- k_j I 
.Jj3b jSk i-»- k_> t jSLill jt ckl 

: j i^llalU t j-kjuj C-lk' ^ lo— x>- L— a j\ C -.... >i i — — k— = — a_ = __ . jl C.. J ' _>■ . i ! ;cLjhil|_niffi|iJ| YY) 

: jl C-J* ISl _>• k_,f cJiJI ^k- a^ka k_—k J k ^~^ J / r " 1 = (^- A)_. 

° \ro = k°r- = (v\) 0 ‘ r T\v =1 

^ ki~>- ‘ -^- = — + 7- + -j^— 7 — jl ckl _>- k_j| dJiJl ^ ^^ nAVr^-g y hill n i ff\ j ■ M !^p 

.a>k-- a>-Lwa L> k_) t C-J-ikJ \ k^b 0 k. ak> 

. ->■ ( o^kd J jlo -X^jl i \ A, Y*1 Ajkd J ^Ig^a ^-k>- _a £ _>- k_j I 

ikjLijfc kjLLuiaj 

ai l... j ok J^Jk>J l$... al aikJl ^k jkijo v i k I jkikll ^ 

C**>o aljUkll adktll ^k _>■ kkik) \ *_ 0 j klyla \ V b 

:^.ji -.r . ( ^ v I \)<j. -vr - (^1 v \)k5 

.^U k_J^5V _>- t I kl—kl 1 

•kd kj^-J jbj k^j' LS*®^" kjs! ^*kkl 't* 

ULJl kbS*' k j-° k>- Ak->'^j ^3 rtjj r ^k'‘-ok IQjinll [j’Sjlnn 

k>JI 4 rt— '^* jk**k k kJl J jl? kU kkl> ^3 j k ..'k ^Js- 

.jikk^ k^^SV oj^k^ asI>- Adkki %Jk^^U o* 
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J-bLla jLklL>.V 1 kiwi 
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V\ v o ,A 1 
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7TV J ^A » °^ ro . V ° r .. j 

.^—1 kylas i_ik Jjl» Syj'i ^ V \ • ajjljll Jaliali Jjk A>-jl :. 

[ Jj x = (J) Jjk: Jkjl] 
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( 3 Lja ) 

'A-=(t^)or +(t\)oy = (l\)o ••• 

°i- = (l\)o ••• 
°V=(u\)o 
°A-=(^X)o 



A-U VU £-U 

’M>r. = I 
°vUr.= v 

_>- t« > f OlL<J 1 <As>-\ m jz 

°A" U- X°V U- r • X°£ • U- V • x y = 



n ■ 



v t-r^- + v 



fl^ w 



■,T = 



-(sr)- y (N 0 ) + y (M) = 

ao x A£xr 

°or V £A=(l\)o •'• 

„r. ' 



1^ 



\r 



r 



A,Uo : 



or v rM>xr 



Vr ro = (°££ u + °rr n) - °u- =( |0 \)o u 
w = J 

Vr rol> °rr nl> 

/ 

*-V°iAS: J 
w \ 



Vr roU °u nl> 
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Nr,N 1 A X j 



r (lU + v ) = f (^ v ):v. 



, v U-lb»- + V )b»-tU-4 A J ^j\^> i7l>\> -yrd-->-4=! ^ ^ >HO 

^_^33 jL-pV 3 i v_j 1 1 jlj33 k^ — - ) t (\Y) i t!ji jImjJ 

4-3 £p 

Cjlo'^9 a>jU i £° = (j^\)0‘ '"• = (ij-X)O ‘ ='o* o° J" ^ $*) 

j k— — - 1 = 1 4^3 k r - *■ > > I . 



5* t ' >■ < — ""T* : 

1 4i_: j’-> ljL)L>.I Ljli 4Lk—l 

\ • 4_ iJJjJ Ojl*H SjjljJl JaS k_4*aj J jis i (->- \. y= (i_jX) 0 y= 0X)O C-li* -*- k_i t 

— >- k : | C-JJLJI 4*-L~o x>-^\ 

.4-~^jjj ojUJ \ dp\jjl jia3 k- o v? ) J Jk*-jl t 0 =*1>- L ■>.— \ 1 =A ’ - \ T = t 4-3 C-JlU _>• k_j I k3 X/ 

°££ V = (j\K* ° vt V = (J\)o <■ p-w ='f 4-s j f J cJLJi > @ 

i jiA>- 1 ■£*-!_$ J>- Ia 4 jS” _*- i_j I c-lifc U jlS” lil 3A>- 
I_j_>3l ‘ J OJX- A>jl .J»- 43 

. 4 >jo oL-Usj t Oj-Lf- 

°£V = (l\)o lr VA=-0‘ r V.="t I 

°n-=(tX)^ tr v=-' V ‘ r '°="t v 

— °' V> = V‘^' 0= ^ ? 

:J)3 C— j' JkjUi-J\ ^[S^LsJ U 
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Jjil ^IjjJI - wJlkll v tiS 



T\ = r- 

\ ^ V V* ' 

^ ^ V ® ^ •*• 
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_>■ I C-Ixll ^ 4 j» jlj jf 1 >0 
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r r , v f 

y + 1 =^h^.-. 

• sro = _ n - rs + n 



0 x £ x X 

°Ar h'U(>Do 



1 1 \ 

k»J C- k J I — = k ) f kiiJj-oJI 4^Lul4 



°Ar i\ ll>xox£Xy = 



tl^ ^ v r-f r U r ^ + ri^ r ^ + T ' v = f f 
lb*. 1* L.r-(l r U + l' , b a -) r ^ + v v = 
Ib^^- V r- v ^ + V v = 



r^,ua 

(-\) 0 y = (vX )0 7 = (l \)0 n 
(l\)Oy =(v^)^ •'• 

(tX) \} r = (^-X) -l? 



> >T 



J^l J^l — ^J-xil 
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\ Yo ■ ^ UV-) (Fibonacci) 

a i j > 1 1 ^ . S ' 1 j jl j I i_i v }Jl&JI Jjj ^Loj^L. d « .1." .1 .11 U ,1 . lj_i_> j'u.u ^ A~l~.j..a j j 

>JI3jI AjAlAoJI iijLojjJl j> lV>1l JaIjaj .".ala ^jJI d ,1 "*C Hj . >1 ...-^ 11 d»U>l j I , a >j »~ > ^ Li _i5j >^a_jaJl --■ a I a ." ... » 11 

4_q_ujLi ^jjJU ^pjlj 4 jjSJI jljc^n d ■ >l““ft j Lj J djLiU-aj Lu.Lu.1 J j ~ ~' ' _L3 j . Lj _j ^ 

( Mi .A^ .0 0 .Vi .W.A .0 .V .Y ,\ .\) 

d » >l">"w1l ..‘ld> ajili t u**j .a^alilxo dj >a >1 ...II JjjjjjlII p ^A^*-a \a gt!i Lj CaJljJI J J a 1 1 Jj-a J_LC _[5> Jjl -*sl > j 

*^9 0 J£J. v+ .£+.£ = r+ .£ 



U.x p^J| di^OJl — j ’•' 

- ■a , d^aXjb djajlllo JjOa- ^a J J_P ^yi>u> "'' 

. d«~w_UA ddol^Za .2-9 A>- «CAa iJp ^ 

4-g-C.kll ^P d . .... 1*. g ll aJl.. L—'iaJ I ^ ® 

.^oLpI ^ 5 J! ^Ui ^ yuJi ^PJi Jpaa ❖ 

^j|Aa. j^JU ^2 d..»I.Kgll^ *L.L«>aJ1 OlxjlAaJl L-.a] g jJ ^ 

,iJl£Jl asLuJl Jid SJl^' 

,-i*Si...l..--U ^Ic. d_:l_^ >-jld : .U~ ■$" 

<LjL>- j Lj o *>^JLa ^ oL-abJl ■$■ 

. J-w^aJlj OlftjhlaJi dlj^aI*»Lt 



0_LAC)J I ^jJLsLi "il -X j-k a 

1 jl > JliaJl ^ yi X JCjj o Jj*- ^J l oJlA a__-l j2 _U. 

.UabuJl ^ J g da > ^ 

. d-L.~J.-AaJ '^g djaalAaJl y~-<*J '■ 

. oL«d>cJl djajlllaJl $ 

. djill>bd _> j • .o ' djulllaJJ j»UJl _b>>jl $ 

. .LaL™^ djullXaJ Ja^a ^Jl A>-^j $ 

J yj3j LlL> ddullld ^a 2j J>a^a ^Jp ^y±>tA A>-^J 0 

■ d..a.r.glj djulllaJl $ 

,4..a.i~.g 11 djajlllaJJ ^UJl _b>rjl 1 

. d_*-._A* djulllaJ ^ li Ja~-> jJl A>- j-> 1 



> airf~.ll — — d >*v ill oLuaalljJI ' > lr>5> 



. 4j2_L^- j y^2-> Jw>- ^ 

AZLa j'S' ^ J-P wL >- jj ^ 

^/'-p ‘U.wn-Ui! 4j_wX>^jd.! 4 

.(^pLxpl J} ^ y|jJl (_£ J 4 
(3 4^jLwvC^-I OLsolXXll ^ 

.4^j15wJI ioLji-l 

. O^L^J-wXll ^-jL^>- oLa^JaJ 4 
J 4^4? Lj (J' 5 *" 4 

. o%-Jww^U j oLjoIxxII 



■ "iM > > 1 1 > > iV /-> II/. , — il g il"7 /•) 1 1 

Sequences and series 



6.ngJI doiiio 



(^\Yo* - ^ W*) jJj Fibonacci 

4j\jb5^ ^9 d=Lo^j*3 \ 

l^^p£? 4-O^JlJl iljp'dll 4 jI^ C-Jj2lol 

A y 3 j\ oWpbjJl oUU 5^ 

Cj-y£ 2>SJ 4-lljl dl]S 0^J 0^^ 

A^^jl ^<Pj)yOl) 1 iAjbX*3l -X9 j \Y* * <=LL*« 

a 3 U>pI c-«-*3 ^3 1 

AL*cL« d\]j5j Ajp! iLaAJLa oL^UjJI Jb>v« ^9 

ob^laj ^Ip ^ ^9 Uk5" Jij 
j-jal jj AiU^Vb oUL^^Hj j-^\-P ( Jp oAJX^a 

^Ldx>“ £^JlS ^jP ^^aij 4^ -Uja. ob jiiJ AiLi^ 
\-ajlla 9 ij opljjl j^p L> 5^ colxliujl i^)L*ki>“ ^9 

aJ^UJI ^3 ^apw^I \^x^L*^sj 

.^Jl .... A»»juj^k3l 



pJLcajUl ubpjo 



:jl ^^Ip IjjLi oJLkiil j^j jl jijj-oJI j-o 5 ja.^JI b±& AjL^j ^ 

.A^jlxxll ^ j-frA-* 4 

. aLJl^AI j «C*_)bAl ^/u j-^>-J 4 
.AoLv«A-I A*jbAl c_ijjCo 4 
. aAip j j-v^j ioLwvA-l a*jIxx^JJ ^LjJI aA-I ^ 

. 4_oL^vj>- 4jol^d ^jLvwA-I Ja.*i ^Jl wb>-^j ^ 

4 . ^ «*A I jpj 4.^ "Al aLmAvwA. 1 v 2 j_*jb 4 



. 4jlllP j j^^gj AoL^g>- 4 _*jL^> ^^Ag»- 5jJ^- ^Ap Aj>-^j ^ 

. 4^*1 ajA I AsolxAl c_3jjCo ^ 
.4 ^*>AjAI 4_*_,lll<JJ j»UJl AA-I ^AXLwJ ^ 
. 4_^*i AAjfc 4 ^jIxxL ^woAJjil la..,*) ^Jl A^>-jj ^ 
^^AaJ la,.*) jJlj c^L«*A-l la.*) ^Jl (ju 43*A*Jl ^JAl^vo ^ 

.j^uibaP’ 



^^1111 ^LUI ■ a 1 1 — ^-qJp — 4~i -v \ 1 1 CjLu*oL»jJ 1 . ,K 



> >1 






J^>- ^ 4jiii>t<JI \xst> ^*2 



dl)»i$^ 0-X>- ^>\ 

^U>oJ ^JlS' dUS <^*oj c4j X ) Jo j\ A*ygiUS jj\ 4j Jjl^j' 
^)i_ tl^J ^yL3l ^joIxi^U ^l*)l 



.l^J Alao^o 4d)L>- O^A^Jl<a ^»*A<-*>^ 



> >v 



^liil ^JjJI J^l - jJjJ.1 JaJj 
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ljLxjLZuJI 



Sequences 



i,Jgill 0U9II 



> - > 



;no. q i 

.> jj ^aJoM tS~*JuUJ (... tV tO tT l \ 1,3^) lajlw C— jJ 

Jpl*j*^ 0 .A Jj . ) Jp <-yic&\ Jilj i>Jo-J^ OJJb Jj . aljkp*^ ^a 4pj^>fcA 

.uUp jS\ ijjj 



(-«'- 



r*» J* A-*, ‘-J* 

•ka — ^ A^i r*’ 1 '-* J* 

Joi ^5 japs o_Ol j S Jjt 
jU xj^ji ^jVi 
.aftUJI 



^ iul^JI a j-lo ( \ ) 
• SaubjuJI JL*«a ^kk»Lp 
0* art (,2.) j*jll(T) 
at W i~UxJl 

k-w ^flPu AajLzuJIO*) 
U^j (laajJo) U j-pLp 
J ^ Uj-oOl 



I gjj-oU g >5 l 6 ! y># 

tV ti <\) sSlS-ft ^ Vyjj J J^l JaOt j-jal 
V4 aJj ^jJtj Jo- AS^Ut la ( ^ 

VJaO' J ^JoJt al>oJ dlA^J; 3 a (T 

WOl \ Jja J \jM JoJ' aloo J dijAaJ 3* (^ 

?(«d iiAOt ajJoJl al»oJ JJ 4o-l>J' jja) 



flihH 53 > 



Ji iajbOl j*pLp U^j 

•Ja*= 



aljpVl AP^aOta l^Jloaa jMj ^ I 

O^o- APjaOaa j\ Ao-^aJt Ao-owaM 

2. AkJL2»i]l aljkP ]l {jA AP^aO-a l&ljua^ kl^Xa 
Jl-Jt JoJl k ^2, >Jl» 3jVl JoJJ C--o- 

...Ij^a^ 3^P^ «nLm3133\ JoJ\ 

3* j^*iJ jt >.A Jj^' -^'j 

: jV^S*" l jaj laaj Jo- a> 15 sj AajlxjJ' 

(jt ‘ - ‘ rt ‘ it ‘ £) 
•(•,£.) W j*jl j' 




Aaj Q I L aJl j ItL^ Ll aJt Aju L Z I ^JI 

Finite and Infinite Sequences 

(o-XP jl 0 j-^ao- ^1) U £sXa laajJo- JJP- jlS" \SJ aU^XXa kCuljXkJ \ 

.( j-pslx*Jl ^ Jl^j aJ^) 4ix* jjf- laajJo- aJ^- j\S” 'aj ^Xia _^kP j jSCjj 

(^jilill jjlikJl - a.^kll — ^ -k lc. — a~kk. .11 ,- t | . .>.1 ■_)» . -|-.< 



cuiibill 



(jAjti (... tV *0 4T t\) i-xftMl Jj^Lb j-o (jiiiLj 

: JiLo 4_Hxu^JI 

oApii \j0 ^ 

. ^ »x>- 4 ju*j | -b^jj 1 1 jjb 1 ^ 

. la^-j I I JJb I tX>J \ $[ >0 ^ 

. .la^t-l3l ^ 



(JUJjJI ul^lpj 



A)\i 4ju\XLft]l (jU : ^*-J AJj ^3 ^ 

«UjA>va {... c® d cT cV c N } : l^3l>wo 0^ 

ilbXP^h AP A*j\jClft 3l i^Aja Lol +"^ ja O^ 5 

cAPj^>v-ft3l AajUXaJ^ ^ 

iAjoI^uJ^ ^3 jl c^jQj}\ 

. A^- I ^3 Iaj ^ AP^ 

JJJ ^ 

A^Xl^l AajUx^jl ^y*J J AOAP AiLa\j ^Jl_ “^^3 

i_A^a.P (J^>- ( j*a A^lUj I 



LjbuLuUJl 

Sequences 



\ - \ 



A * Q 1 A- 



c^lp A5 *^j AibU-Jl i 3 ^ o yol I ^3 i_^3lla3l (J^J^ 0 ^ 

1 ^.<.Lp AaJwwO ^aJI oA A ^ 3 *^ 3^3 

^ j 3 J^jjo u3^«j c4-^AA^]l CjUoUx<J^ «LoL*^Jl 

( 3 _ 3 -^^ ^^3^3 CjUoIxXa 3I utu ^ju (j^jAJl Iaa 

AjI^j^ 1 ^j‘^3 Aa^wL^3\ C-jIjo\jaa3^ ap^j>s^3I^ ajuIxx^JI 
Oljol^uJl ( j^a.xJ ^1*3! Aj>JI aI>o^ 4.^5^ cOIajI^uJI ( j^\-oj 
.(geo gebra) ^Ia>aAj\j oUolruJJ ^yLJ I J^U^l ^ 

(jjjjjJI CaL^.j^-o 

jl j-o Aji Ab-au^U liAtCLnj jaj jjJI IaA AjL^A ^ 

: jl ^ IjjU oJLbJl 

.^Ip 4 j>- jj 4_*jlnil iwi jJ*j ^ 

. <U^xd.l ^kp 4jolldl J <U^XxLl Ajolxxil jvj (_3 Jj2j ^ 

• ObolriaJLl p>l*Jl Aj^-I A^>-jj 4 
. 4../?9bjJl oUjl^dl j 4jAjIjx]I oL*jlxxil 3 a^- 4 

g 

. LjLo a->L*jIaAI ^ 

: AxujLujI oIj ijJlq 

Asulxio Aj>“ - A^XAa Asulxio - A^lLo AsulXAo - Asulxia 
.4Jo\j Ajulxio - Aj.ya.ilo Asolxia - Aj Ajljj 

: <Lo.\ VL ul^II Aj-cJjlII jl^oJI 

.(geo gebra) yoj— 1 >JJ 4 »oj^j ^yal y - a^Jip a^U- a! I 

: AiAlii_cJI jaujjIII jjb 

O^SCa^J 1 j>- - o^y^atb - AaA3\AaJ^ - 1 

. jSa,'.'k)Vl - 

: a uj J jUI jKp> 



■tS-’D 



Jj 13^11 



ipJsOil J 



jLa^ba 



jlaJjOJ ^JjjJl jSAxJI - \ Jj ^0^ 3^ ^ kJUaJl k )lA 



>M 



^^jlill ^Lill x_^xf^>ll — ^ .ole — Ai^JI cj L ub L> jJ I . ,K 
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I - I 



ljLsuUUII 



^As-U AxjUaJI A>- AjUS" AjU 



.(\) JUa ^3 *U- US" AjuUaII oApIS ^3 J) ^3 JjP ^2 J ^ju)U Ul ^ 

^3 *U- US" UfeijA>- A3^UJl A3^xa j^o j^p U\^ ^ 

.(r) JVfL. 

:AjjIjjI CjLo^Jjlc 

(t) JUa ( J^ (J^3 ^U^UwJUj^j db^U? ^-pao ^U>0 ^ 

3A*)1 j\ :JUL> (Prime Number) aJjV' sIapV' 
cl la.a.3 J^AaIp A»Lal ^P AP ^s>sjz CAolS" ISl^ Ojl 
a ^ .**>.i 2 3 1 ^y<j2j a^U^) 1 ^«a ' d^ U) Ujl t yol 1 3Ax)l 

^)yVl ^*P v— *>*^*^' ^^x^a3l ^Ax]l ^o.**o . \ iAxJl^ ^jJl> ^ !_ 

c \ <C I <C "U CA»*>- = 'ij ^1 p 1S1_ U^° Uap 

\ 's v > <C \J 

riuuLddl pLKVjl 

A»J^3 cJoJl A^*3_j A>Jl A-oj A3^ja^' ^ ULg>-l ^_j^ia]l *^ia>o 

3^3 As«Jl *U-*3 Ul + ->^ 3 a>JI 

UsuUuJl^ Aj Ao(jJl)l AjuUuJI A 3 ^j£^' ^ ^j^AUJl ^U>o A3 

!^)U ^ »1 1 aS" I C AaygfrUJ 1 
Aj Aj(jj’ AjuUuJl j ^SsJ * < 0 £-u 6 £^'M 
A*yg 3 U) A»*jUaU 1 * > 0 £- U( .£. cJlT lit 

J^aj A-aU)l aJU>J1 ^Uju Aj^ Iwj2j^jC(}1 1Aj& ^1Jl>i)A*/ 1 Ao^fj 

.AjuUldJ AjOAjJI 2>jA>Jl J^o J^P AjjliU3l Ua^Jl 

: 0)e>° ^ 

-OjJZj Ua J^UJl AjsJI '^Joju^O ^jUo JU A>- jS" (jl 



:(jIjj^JIj A-ui3 Lu J I ) ju\j-m.aM ^LLfljJl 



J^joj 00 c (°) o' JjU- Ab ^3 J U db^i? ^a 

. Aj>5^>wyS2j I OUU0)h ^\ ^, 4 ** 

: oUUkl 

* • « 

s 5 l^ r \U' = ^‘ T ^ + '=v^‘ r = r+ ' = N^ 1 ' 

Y t 

. { c T V — + \ c V \/. + \ c V - } jl 



-> 0 ' = 'l<-^-= l l‘^ r L = rL<' = yl‘ * = ^ V 
-YA, "FA^ 

.(• ,0^ t— — C— — C If) ^ AjoIzJI . 



I - 1 






JILo < 



:4J^jJU ^lani l^A>- oUolllAl l ^o ^ 1 ( ' .' 

( JjSl' Osjl l\XL\ ajAs- Jl) ' - r j = ■£, i 



( Jj^l A>J1 ^ c-l^-jl ,j^ j£- aAP ^l) 



r=,t ' 



r = \ - f (r) = T ^ jli r = j^ijj 

° = '- r ( i ) = i 2. Oi* i= 0 £fji 



r- AAv.i 01* 



• = \ - T (\)= v 2_ jls 
A= l- T (r) = r ^ jlj X = j^jsy 
ri = i- T (o) = o ^ jlj 0=j^J,y 
(U i lo iA il* 1 0:^4*.t=JI 



J£fy. 



- =,t Ol» 






= £ 2- 0^9 i = j jA# 



*('-) 



— = r Z- ^ r = jjA>i 
7=o2.ji® 0= jjA>i 



^1 ^1) <a>A> JJ*) 1 4^l>Jl ©A* ^3 4juUl«3l ^..J j ( t — t — t -^- t — 4 -^r) '(jt* 

.(^j-PoJl jl 4— Jl~» jfi~^\ j 4_j>- y> Ua_jO>- 

i>j o' Q 

ias^jJU ^A«) oUolnJl k^sS' 1 i 

.(Jj\J1 J»J1 1\Xj\ ajA»Jl ^ -OL. 3A*. Jl) — ^— + \ = .£ t 

TV J 



.( J^J' jfi s-ljjol sjJ&- A— Jl) 



-?U=.f 1 

U • J 4 - 



General Term of a Sequence ibulZUU j*l*Jt AstJl 

Jj 4^J^» ^*i3l jy^Iall Oj^a 0 ^>- -_Ajj UUs-1 AjulllaJJ ^Ut ^>Jl 

• Alujj Jc>j\ Aa*3 AS^jJl i]l_jaU aA3ij t4jcA*ail SUawa UL>-1 

] wJJa Jlio 

0 r = JL (••• ‘ A 4 n 4 i 4 r) :A->-jj3' alAc-Vl ixjliuJ ^Ul J^dl < 

N - Jj V = (... 4 V 40 4 r 1 \ ):4ja^ja)l atAP-^l AauA-aJ ^UJl -X>J1 ^ 



°('-) . 



( 4 -^- 4 -y- 4J 4-y):4jol2uJJ ^U)' AsJl ^ 

Jlio ^ 



ijrjtf ( 0 2.) iaolruJJ ^U\ J^Jl AJii'j JjVl iL-aiJl 3jJ4>Jl 4_jri (?) 
^yjiiji ^ijji j—~.i 11 — - .nun . .ii*c 






.-■M...I...-H } liujuai 



i^glJI bi agJI — 



i+i 4^-1 oui=ji ^ 0 t v = N +6 2.^^'i>°‘ £ ‘ r ‘ r ‘'=j^a c ' l >.j- ;3 V 

Ji* oVl Ja- ‘ijj** «apl» (!' = ,2- ,j*- J^djaAU) T v=l = Y X r = r 2_ ,2. ^ = r 2_ ' = j jAji 

yjViaUpVi^ (i = r £ i y. lJ i i ^ J dL) r r =a= txr= r 2.:jl^ V 2.v = v £. r = 

(A= r f.^>.^) t Y=\T = Axv = t £.:J^ Z r = Z r= 0£fj. 

( n = i2.^Aij^ l j)° v = rv = nxr = o 2. : 0^O t 2. v = o£. ‘“jjAj* 

(rr 4 \ 1 4 A 4 i 4 Y) iyUiAJ J jVl i-a^l a jJa-Jl 

= ^ 2 , : y* (j£~) |>uji jj>*Ji 

Y^U 1 J>J 1 yo ^a>i^l AlPaJ a kS — 1 

JaJ (jl JjLa □ 

r = r £ 4 Y = v £ 4 \ < j C~» -2. + v + -2. = r + -2. ( .2.) AaolrJl JjSll 4IJ1 ajOjJl 4 _j5" 1 ® 

Increasing and Decreasing Sequences i Aaul ZL aJl j Aa-Ut JJJl ^LxjLZUJI 

:S-j5/l oU-iLiJI Jrfb 

(Jap-^-liU) ( 4 \ 0 4 \ \ .V 4 r 4 \ - 4 0-) (\ 

(Jap-^JliU) ( 4 ^ 4 } 4 } 4\ 4 Y 4l) (t 

AjiJ 4 _J 1 j USAj Z < rL o' ii' ' - < r ‘ Z < Z j' 45 ' 0 - < ' - I^AjVi i*al^uJl < 

.Oj-^l— a a} ^jUJI a>J1 y jS 1 Aaulxia)! ajJ^- y» jt^UajJ^Jl 

j- $ j' J 'jp»j Z > z o' j' Y > \ 4 n 2. > Z o'tS' i > V :2Jli]l i«abuJl < 

. A— “ t-~a ^0 Jl JaJl y Aau\«Xa31 aj Jo- 

_2.< \ + - 2- 0^ li^ iaJaljJ ( *2-) AjtiJI ^. 4 , ..J ^ 

•2.^ N + -2-0^ 'H VA^‘ (-2.) ^ 

jilo ^5 

.dUa l$jt j 4-y??Uj ( *2 -) OjA^AI ^ 1 j 1 (?) 

ji ? Aw=/- v 1 



. i^H - | _ r »k. - a-.-4 .l l oL^Lj^l v ts 



■ aLuOJl Ajulllall 
1^1 iyl-ia UijOa- ^a»- 

Oj* j' oa* -‘‘a t - j2 






^IjJl JaaaiJI - (JaJ.1 JaJj 
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I - ll 



_r 



JJK 

» + jt = r+(\+j)r. 14 .£ 1 

<f-(f + jf)-(» + jf)- 0 l-s,£ 

j |»-s iiotuM jl 

■■J** „£■*** V 



r+jr 



'-0+ar 

0- jr)(r + jr) " (\-jr)(r + jr) " \-jr ' r + jr 



,3 J*— 9 abufcaJI jl ^ + j£- 

'+J( H '^(X-) O(N-) _^(H_ , 

jr (\+j)r jr (\+j) r J- ' + :A 



7] '~('-)-r - 



t*"™- 

-.-*1 4jclzXa3l J ^1 iAP \_a»UP > ..) I— a j i-AP (J LaAlP u>y JtLAa]! 

Jaj (ji JjLa Q 

• jS- 4.yailu l^lj AjOkjlJ! ( .£.) ObiAlIa J I Jj-a bl yj ’T 

ii ( r -)-jt ' Abo-z v r ~i‘£ ] 



[ I - I ) LMJL-OJ J& 



:J»4 U JaSI 

tl jja ljl>«-a «UC AjulxXa ? ' I 

r + '"jj t (^2-) Ajolnai) _x>Ji ^ 

jA = 0 2. (j£) iaytuiJ J ^'jJ' © 

= r t jl» ' = ,£ j=^.2.c^(.£.)^ohu3l^ * 

_ = j jls vi= .£. jlS" la \- T jr= .£d^(.£)iutsji,y (0) 

— yb (. t"\£ tVV 1 A t \ ) 4 ju -- — I «A>J I *1 

yb ( 4 \"l t ^ - 1 t 1 \ -) 4ju\lXaU yy ^ I -X>JI yVy 



jiliJI ^Ijoil J^iJI - ,-Jlkll v tiS 



"X_ 



,~iM::.1...7tl j tlfldULuXI : l7 JgUI bugJI 



'<jJS3 
1 < a jsa 
<<0JS3 



(t + j)(\+j) 



= 1 1 > < j < : j^ajJI iTkl J iX.~.,..l . ^jLi La J-i^l 
. £ \ + •£, *0^ 4. iUj 4 juIz_<J \ iJj^S A 

. \ + '2- *0^ 131 4I>\$ Ajulllajl 0j^~> ^ 

, £ \+’2- AjolalaJI 

:aUaJLaJI vjLiL^yi (jjj y> 4 -. >-...—. 1 1 3_iL^y I j~--»l 

: JbJ + -sj° 5 \ 4 j*jIxx*3' 'A V 

AXjIj AjulXla ^ 4. -? ? I : 4ju\^la V 4 j-Xj\^j 4jullla I 

yb ( t (T X 0 ) t (0 X £) t (£ X r) c (r X r)) iaobljj ^UM JaJl (}Y) 

(N+j)jr (<• 



0+0)0 y ('+0)('-j) i 

:iuvi aii-vi o* 

:4~^ ~ U.a ^*P j\ 4^1Xa C-jl5** li\ 4 -j^I oljullla^l yj 
( cV il is) i 

(r\ t ^.v.o.r) v 

+ ^9j 4 \- r j= ^ (_.£,) ^oUlJ 1 J ? 

{0 t i iV 4 r 4 \}9 j 4 r + 4-= 4 

-.13^ JS-\ UAs- jt\ j* j£j JjVl 4_aiJI 4_jTl @ 

°(-J-) = 0 £. ? 7337=^ y r j + j = c£ 1 

^ -z j '(>- a “('-)=,£. 



(®fju-=Z * 

:4-J Vl oUullla]! ^j-a JSC ^W\ -X>J' 4 I 



( -M 4 7 ) 



■ ')' 



( .u ,*.».t) 1 

( ,lt.w.*.\)(r 

( ,n-.*.4-.t.(-) > 

( .®t» ,st» .®-t» . -St») 3 

'j^a ji" 4J]j J i — . a „ 4 4j { ■ ^_) '' 'j IT 

'+7"Z v •+»•£ 1 

o+'j)^'-) '*"(7>-z ' 

45^1111 ‘ fl.^alt - ^ -- If — 4 "t -fc.il! .~.l • .^1 .jll . i LiS 4 



Cj^LuL . ttltXlj LjbuQmi :^glll oa^gJI 

o = r + r = ^ + v £. = r £. jj$C, \=^j^y r 
v = r + 0 = r £ + r £_ = jjSC, v = u 
U = 0+V = r £. + t £= o £. jj$3, r = 

\“\ = v+ \r = £ 2 , + o 2 . = 1 ^ jjSC, £ = <u£* 2 jj 

.(^ ^ ^ 4 ^r 4 V 4 0 4 r 4 r) i y^> 44 ol^Jl 

( r -i)-( r - 7 T^) = ^-N + ^ 5 © 

r 



> 



(n + 0)0 

, 4 ^U; 4 aohlJI jl J\ X > s+ ^ l :. 

.<^yQ3 Uj 4julxx^3l * / °(~) — - = 

\n = l2 ,cA- = r 2 ,c i = r ^cr- = ^ ^ 

( c\*\ cA- ci cV-) 

Uj-o c4.^^ailo ^ > ^£, «LjoUi<JJ 4ji 

c^«-J jls diJiJ ^ 4 j ^ 2 , ^ ^2. 

. A^yoilo C^-a-4-Jj 

^ t = X J ^d.J 




1 1 J) 2, 



: (jl^JI^ 4-uii Lxc J I ) ju\Lauv 11 ^-LLfllJ l 



^bj (A) J4J Jl (V) J4J (\-\) jjjUb Juo dbiLk ^a Jib 



^ © 

0 = O 0 

r j x,u ('-) = X v 
= © 
v 53 

• V 

• 4^XZa 4 




(t 4«' ‘'-‘f) 

j 1 i 1 \ 

' v rir c an c rv c ^ ‘ 



^^jlUl ■ a ,^-r 11 — ^olc. — 4l^_JI Cj L ^ 1 1 . iLl^ 



u 



DF Compressor Pro 



I - I 



GUjcai 



{ d t r c\} v 



i 'A 



•^d-^LP jV „Z < N + ,Z ? 

j a< . c l 1 jIj 

43^*M ^\Ss>C^j\ 43^*51 

jUd3 4^ + r £ = r £. 



0) 


OvJ 

II 

<o 

+ 


\ = \J y> 


(V) 


f>0 

J- 

II 

oO 

+ 

A- 

b 


V = rj £-*2^ 




' = lT-‘- 


^r + ^ = n 



4 -juIx 1 o ^)\ 0-X>- ^1 oJjk ^3 ^ 

^ ^i*j>--A J^a ^u\j 4ju\jIXaJl fijji ^3 3AP J5" (jl IjLalp^ 
:^>V15 ^ AjuI^uJI cApIS ^Jl>Coj tfi^Lwa 4 } J^j^L*J! JjjOAa)! 

' = ^ = ^‘ + ^ = 0^s + /+/ = rt / 

ibLujj jjj ^ 

: laluVJi 4.L ua 1 1 4_>bJ 

• • » 

O^JyL-a 4) ^jj Jj>sM £^aJ>wa = .Jo- (^1 I 

rt =^‘ r '=At 

\ = y 2 - = ^ 2 - 0 4 »y 3 3 \»o L ■■ “■ 4 j Aj ■* «** 

' r = r i = N t‘ + i/ ,3 «3i) s3 , + X + ot = r + o2. 4 



i_JUaJl »b1 




i Aj SS* -■‘iSCj ^ 1 4 jLsS^ lLs3 1 ^%.».».<.t».) 


jLla-a 


»X3 c4AX*« k ^l s_ ^.«>o 

^ lb>o 


1 A?- JL>- 


ijJj>- JiaJ J ^la-ica ^U- A^JUdi tw~u>o 

aUlS tf- VLaj>- \ ^a «LsolHaJl 


Ju>- 


^3 Ua>oj caJu^«V\ j^2ju ^U- v J \Jsa3 \ ^-ud>o 




.0-XpL*wa3l ^ll>o J ( j^2-«-Ji 


c 4ju»^\ ^ip 4 jI>-V\ v J Usa3 \ V 




.4*>- oJ^pL^ail ^U>oj 




: i^ 1 ^! jij" 






I 



_r 



dA)i Jju oj^aj' Jo ^ Jj^J A ©Aa 3 A*i«xJl iSUJl j\aj ICLi^ UjJ U i^JjJ I ^ 

-los^j \*SJu2~ J Jolio 

• AjiAlI&M o j^3 ^JjV' Jj Jo*- -A ■>-J\ ■_..:5' 1 I 

o >lajl A>J\ Jo*-j\ ^ 

^ dJ_jj£«o ^.i)A ^j^JA Jo*-j\ ^ 

,.dll>l^A v_ Qya*) jT ASjJImJ ^£dJA ^A ^9 ^ 

’ Ih-M I uiiiiifil 'A 
.4jul£Lo ->jO \^3\>wo iUAi j5" I 
• 4 ^I 1 « jjf- djuUlo (. li if I r i \ i •} l^)\>v» AJ'j JT ^ 

,+,£<£ J)^. ’ 

.^iaJ Ja»-j\ j* j+ .£. = N+ .£ i A”i = r £ « ^ = v £. Ajj ( . f ) <julru]> l< 9 : gid:uJ-jxfm( @ 



tolwj ^ 



.( i aat iA t o i r it i \ i\) Iajj j^-. Ajuluo ( .£) ASA * ^ 

.^•AJAj ^oAjjA ^JvX>jA 4 jlAh«JA Ian* ^jojiA I 

•Ljlo 4 juIh« 3 \ l ^a l 'JS^^ Aji— jJt Jio ^ 

jl*$ t>dl 3 S jfS- 4 iii^ 9 Uj ojjb Jj\ j~m ^ 

.djobXiJ' 0 Xtb ~ '--o- ^ j 49 ^A«Jl ~S \ ^ 

AjoI Zla Ji<J 4lialj CjLojIjw ji- (www.go.hrw.com Rbonacd) ^9 jJUj ^ a 



jiliJI ^IjjJI JxoiJI - _JIUI i_,Li£ 



M 



T\ 



~t\ ‘ A } 



(A-rii \- 



'-) 



\ + O ^ 

'-(v:Kx 



(h. ± h 1 » A 3 

^ro ‘ n ‘ =1 i ‘ ' / 

'-'- r = .Z l >o 

''"'('') ' U ('-) = X A 

7 T aj ' 



+-OA 3oi(— ^ — )^ = ^2. 



4^03 Lj V 
dUi ^i- s 
n + ^r = x v 
^r = ^ .\r=t + <ur s 



4j Jj l^p' I A 1 
A.ya^lo t 

(U cM lAt lA- lA) ! AV 

r- ? 

:4juLuJI pLK V^| l 



(^2,) ^j-a I 

V = v ^iA=^i ^ jJSO £.= r+ ^ 



S (^ A) j 4 JLxu-o j Lc dj^Lb j-o jiiib 
:^j^|l ^^.lc. 4 juL u JI pLb^l 

. 4^j^>va j\ + ~^> 4juUl<Jl J^*>^a 

4ju\jwLa3l (J-^-^ (^^ ? ) J) (j\ 

OUj^a 4_ju\na r (j = C-^>- (^2,) 4-JuUl<J^ ^3 

.0^-«\^-a 4 ] Jl>JI ( j*a ^ \ j jl3 d\3 



m 



^HJI ^IjJI J^l - flrJ.1 JaJj 
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Series and Summation Notation 


y-\ 


ytP'pt w Aw.Lv^,yJI ’ J m 4aj1^oJ!” > J-^*i.-~ ....) «L.o^J\ UljJ 


(Oislj Jl^uj ll 
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Aritbematic Sequencies 



4j_ujLujI CjIj ijJlo 

4-Oj - 4 -juIxXa 3I ^ -X>- - 4»jul£la 

- -X>Jl 



:^Lo j^LxlcJI gtuuljTill 



- 4»^3 p 4^»^ 4J I - 1 Oj^***J \ 

(geogebra) 



4^. jlLaJI jxujjlll 

1 - 4-JLsliLft3l _ ^*«C431 1 

. jJUl - 



:(_jujjjiJI jl£_o 



(j-'i jjJ' JywJ' 




■( r< ) 0 s Ji( Si ) cA O* 

(C-o^o^l) Ol»« jlsuJJ 4Jj jJl 4$CjJl 



.4«oL**5hJI 4*jl£XcJl A^JJLa ^jp\ IAjI 



:jjii1lojUI 



jujjJI ipji: 



0 lLo^j L^jpI^s Jjjlo jljjj pLcj jL o^LbJI ^1 j-uil 

:<jl (^1 toL^iuo 

4 ] JjUI ^3 oU^i-ysa]! 3-XP - ^j> ^3 uU^m)! 3-XP 

», flj ^so jl ^Jsal**o I Jjl> ® = ^JyL-a 

. 4,0 1 

cA^jU^- ^<J ,J-^p ^)\ ^ 

4 juItU ^SsJ 1^3 >wJdaXj 

JjA>0 ^ cOl*jUx^3l ( J^ 4P^$3 >v* a db^l? Jiipl ^ 

.Olp^^>w<J\ O-Jdk ^3 *LoL^«-Jl 4ju\xi3l 

3 ^»X>i 3 i 1 




Ijjk 3j c^lp 4>-^ Ol*ulxx3l 4 -**<Ij 3 ^JliaD 
oL>Jl ^3 j-^-*. oIjuIxi<J1 Ip^3 

JfT (3 j-flb *U3 3 jj-a ^ *XjJsj 4 ^Lsj*M 

^L«\j wU 5jj«L-o 4J 

•( -$) ^ 

4J 1 iA^x 3 1 — = ^ i^\ 

cLoLo 4^U*u>Jl 4 ju1^uJI i*As.'L*o ^Jjjl 1 jjfc 

4-0^^^ 4juUx 31 ( j-oO^ 
• V**<j > x 3 1 ^ ^,„j^ ^ ^ >xp 3 ^^ *Xj ^ 



(JxljjJI CaL^.j^-0 

^l£. Ijjli uxlUaJI j^-J jl j-S^LcJI j-o jjxijjJI I 4 jL^j 

•S' 

ioLv«^-l <aj«jIxxII ^_i i 
. ULo ioL^i-l 4_*jlxxll 3'^’d ^ 

. ioLwji-l 4 ajIxX^-U ^x] I -X^-l Jj>-^j i 
. I j (J jV I LaJj>- 43 j?u . jj ioLv^-l a^jIixLI ^ 

. ^jj3_XP ^ju ioLwv^-l JsL^jjVI 3Jp 3 ^-^ ^ 
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Jaj U* J3O Q 

viiWJj va^*\*u>- 4 a>\ha 5 -dV^ Cdl*dliiA)i ( jA ^1 y 

(it.rA.tT.tA.tr) T (t. .1 .t-.A-.ti-) S)(,...tA.rr,tA.rr,rA)(I 

Jllo 0 ) 

i >- ’■^•£ J t— £ f, '■ A^jl ^J lAjL^ j jSC i-jf'i olittdtj A.-^- i '~--. ^'. ^_i Tl t 

* + v r + j , '- i £. I 

Jd-* 

t.r-jt-r + t+jt.(r+jt)-(r+(t+j)t). i 

.\L\d ljUiA ^jL-d V J . = ^ J = -y- — ^T = 

('+o)j ('+o)o J '+J 

.idL_?- C. J AdldbdJI .'. 

U> Q 

4 ajLm>- J^- ^ x>-j\ 44 ^Lm>- J) x 3 *$\ CdliiUU ^d^z 3 l Ipa>- ^Jl oUdbuM ^y> M ^ Y 




i-£ 






















(t+j)-^ v 1 

i aLajL.ltTI AjljLuL«U ^jLuJl 4 ^u«all 

Graphical representation of an arithematic sequence 

Jllo 0 

4 (... 4! 4V 4 N •) AjuImaJJ aJIiJI amj^\ ( Y ) 

.VliUd 1 A.W.....J 1 dj Jd>jl Ad 

JdJI^ 

r -='-- V = Z-r£-=-«--- 

A - 40 - t Y - 4 \ aJW' ajJ^Jl .'. 

{.... 4V 4 1 4O t 1 4V t t t \J 4 dld\ll«)l Jl>wO 

{.... 4A - 4 0 - 4 r - 4 1 4 i 4 V 4 \ • } aA 4 jid\£lJI ^Xa 

.AjuIuaD ^yLJI D-aai jjI>%a 3 I 

■ ( 1)1 (>* 
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4 ^Loi«aI ^*dUA>JI Adidlu^jl JcuJ ^ 

^ ^ ^jidji ^uijdJi j-'aa" — ■ .nun . . 1 "i^ 



"X_ 



m ... i ...in j .".i._.rnti :^gUI bugJI 




jA j J 3 j a!-—*- 0 |_S® O' 0 *>do0ljl jl l _ J l*d 

.^JuImaII 

: jl J-* twi 

.djubldJl S i 0 ^^ J * C.*^- 4 _d + J) _$ = ^ 

• > ^ 4^d\5" Ot A ..„ V° lo t ■ < ^ 0^* Ot AjuIiIaJI J) ^ 

• d <<!)■,-. ji 'IT ..1 djLiSJ ilxilxJI 3 u>i!~aII ii'j I !»* 'A.-....I 
^Id ^JLa (r-=^t\* = |) 1^3 4^>L«>Jl 4julHa]l dj\l5Cj 

f — J) ^Lp Wi<tra)\d £ 4^3 ^d [ ■ ] Ajt^S- Ww ya* ^*d (\ • d-ldJl) I <a -3 - ^.SCj ^ 

la « A jlAiIaJ J ^yl3l J>Jt ^la*I3 j ■ j 4*^P W«ya’) j (r^AjJt) -*d 
..\j£jb_2 4 JUI ^jgjJ ( = i aJaIAp ^lp 

‘~tril i j i^nV 

.ibdb»-l j*m 3 V( ■ = ^) Od\ 5 * 01 ( . £,) 4 -jL-pO^ Ajq l Jj Jj \ ^SjSj 01 a " \ 

jaj (ji j 9 o Q 

=° - j r = 0 2 . ^ (£) ^ © 

•AdJuA^d AaAiZaJI o3jb J)l | j^j *^* .l^— \-*l AjuIUa ( . £_) jjl O^dl I 

. j aU- 3 1*3 AO = .£_ j\5” 01 a .jJLp Ua.i»- Jj>-j\ ^ 

Then ,h Term :iLuLuA*J! AjuLLUU ^^J l -LxJl 

:^yVl5" s l^-L-O I ^yjt (-,2-) 4 joIiiaJJ ^yyll a>JI (\) jjA 

:^aji A*u lll-yl \ c-X^l |4 d all ^ -X>Jl (j\ Aa>td lr .-. ■ \jjfc ^J'P i^\jj £ Y + I = 4 ^ + I = t I = 

( i(^-j) + l = J= d £ j) + l = 0 £-) 

Jiw 0 

(\ • • l ...... i ^ c U 4 \V) A_qI....>J \ 4ai\i1a 3\ ^3 ( i 

• A->J\ I 



. 4 ju\I 1 a 3 ^ ojjb SJS- U>-j\ ^ 

r=\r-\i = i t \r = l.-. 
r x (\-\.) + 'r = v x-‘- 
i • =rv+ \r = r + \r = 

rx (\- j) + \r= \*> .-. 
v = N.-\..=jr:j!^ 



j(\- 1 3) + U.£V 
. = J Oxj- J) 4 a- 3 ol>4j[ ~ — 

iO-Oj+l'^tv 

r-jr + \r= .-. 



Lj^iuiLuoXlj GbuLUXt :^gill iiugJI 

: ^LuLu^JI 4 ju LHaIJ ^jLuJI J \ 'u\\ 1 1 olu 

4 julx^ 3 l (j\j k_j^U£a]l 

«LjulZwft 3 l bJjb J)\ jS U>-fi (^ 5 ^” 

. J) 4 J!.} 

: Ll^. ^gJ j^ vSaII ^L\ Vluil 

iU> 0 ^ ^3 4 »^LjiJ 1 a 3^1 A>CUy\ dhyb ^_Jj 3 

.(\*\) ^ ^3 VeS* 4 ^jL*a 5 «JI 4 -joI^uJI 

:j^lj -U_l 

\^jl^ 1 4 julxx^jl d*\j^AJsa 3 

:Obb.l 

• » (■ 

: 4 «oL*a 5 «JI 4 juIwJI (j 



>i C-o 



3 IS" \S\ 3 Ly:a 3 lo v 



c * <i C-o 



15 " 1 S 1 4 j I 



tSjjllll ^yiliill ■ 4 ■ ■-, 1 l — ^ ■- If. — fl~^ .11 .-.I . .J .1 .jll ■ . 1 ".^ 






( cO cO cO c 0 ^ 4 jol*XftJl 3 t * = J CJlS" 4 Jo\j ^ 

AXjIj 3 LoL*aJ>~ ^LsuIxXa 

rajbLilll ^Ua^VI 

Jj>J\ ‘^o-a 3 _j ( j) 4 -oj 43^^31 ^3 ^ 

• ( o£ } 

(f) A^jL^*- AdoUla ^3 4 j\j 4 ^)^laJl ^P aS^ \ 

jbld i t I ^L~f~ i(^ - j ) + 1 = .£. (i) 



(jlj^aJlj ioJslloJl) ja 



| ah a" 1 1 



ijH Jd>j' j' xj ^ ijj U dLiUs ( jisU 

Ajs^jsx^aJl oUU>-Vl 

CiLiUI 

• • (■ 

0 - — 4 jol£l<Jl I ^ 

"\ = 4 juUi<JI V 

(o) 4 j«u\^iJ| ^y\S\ / 1 = £ £ - o( ? 

[or-o]-(^)T-o = ^. (wt I r 

(^U'jIjJLa) 'f'- =X - \ + vl •'■ 

V- 'a — ' '' — ~ '' 

r 0 +o) _r 0+ , + . )= ^ + x o 

iLt Ijl JJLa V + rj X = 

r. o £ . a- r I r 

:( \ 1) jap 2 i «l. ..-a II 3» 'IVi a 1 1 ^j^jJI j^J| jjj 

^(^-o) + f = ^ 2 . :o^ L5J ' 

: jl JoJl o ^ c ( 3 jJa>JI 3 JaP) j 



>n 
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4-uLux^t}' Ajlj Q uit 



jL>0^ <Ljuj!i L5^” 43 ^L*3^ I 

' lH ^ 4J^L*3l <U^lsc<o LokJ^l 

^CJ* (_£ cf) 43^oiJl oidk ^3 Jo>-^ 131^ V 

.U^O>- !iL>- ULa U>^L>-J J^jlsca •*— 

.(^2,) Jo>J\ <W3j (aj) *Ao>Jl *Loj 43^j 2^3I t^o>o ^ 

4»>-jjJl J^a ?4^ii>- 43lj ^3 s2ju ^3^LsuJl O-Jjk ^ 

J Jj^' 

( ' V ) (jo t5 ^i<i ^ 

JAP j' ^ ‘ Ji?L*-jVl JJvP jP V jIJouj Jo Jj> 4oulruJl JjJo>- JJvP 

t + J^L-jSM JAP = JjJoJl 

(jl^^Jlj 4/u4Lu aJl) j.A\-ULcJI j^LLflAll 

( \ A) JO c(W) <j 4? J^O J_jl>- JJj ^3 a-l>- La dio^Us? ^a ^L> 

:C->UL>-| 

rx(\-o) + v = io:.j(vo) + t = J v £ 

il^r- = o .'. ot + o = no .-. 

Ao = J : O^Svj 4jl^JI ^ya ^JuUJl Jl>J1 ^9 
£V=txA-To = jA- J = i i l^t l y ^£_ 

rv=^‘\ + f+ J sr+f4(\) w=io+l ® 
<>o (r) rv=ju +1 v 
(... cV t o ct ) 4 juIxcJI r =$ 1 1 = f 
A = V + t = (o) 4 joIx^J1 3Ap "l 

a = o< sn = J c ri- = f 
i (a- o ) + 1 = J v 
^(\- c v) + ri- = Nn 

o = s :. £• =t£ + U = iA.\ 

U <„. < V < U- < W :,y2s JsL-jSn 



0 — 1 ^ ..A .L 4^jl**^>- V 

IjjL* 3 = l^4il*4i\ 4JoU 4»oL^>- t 

\ • A o£-Ao V 

,© a ^ 



i- = l^L>\ 4»oLk-x>- N 

V = I^UaoL^ T 

ta© r- 0 

\ <C \j J5sJ «. — >1 ^^3 1 + 3 o >0 

. * oAa ^3 4juUla)l ^lJ f A "l 

N N * V = i N x TV = [A - + 1] -y = ->- 1 VV = j W 

0 • = 4jolzJI iAP 1 H = £. AA 



~v 



r - 1 



*L*jLui»bJi AjuLuII 



_r 



JaJ u' J5^ Q 

.Aj\^J\ A>J\ 4^3 A>-j\ ("^0 t * \ N t ^ 1 V) ^ol....>J \ AjulllaJt 3j-X>- 3AP A>-jl t 

Identifying the Arithematic Sequence : 4->-il...-»-,yi 

IaA>- ^*ip ^-J L-^J ^ 

Jilo ^3 

\ 0 jjb Jh>-jl ^..,..1 yj' 1,5^“ 1 A^j\ ,^»- 4jull^o ^9 ?oL— Jl ( 0 

Iaa»- a>-jI JjM' Iaa»-j 
4JI Ji oLk^ ja n = V0 2.‘'A = v 2. 

jO-iD+I'^v 

ri = J\i + I t M = f\ + I.'. 
£jh; \"\ = iA.‘. 

A k Js- i« alL V = S 

JjH\ aJjImJI ^ l jA 



\A = r x -\ + 1 .• 



T= N V — N A = I .'. 

i J o* i (' - j) + 1 = ■£, ■■ jjA2' J°y± ,yjJ' A»J\ iUoVj 

i + jr = r - jr + i = r x (\ - j) + i = 

i + jr jA AsJI j T iJjL-J; ^L-V'j 1 JjS/l J4»jl 

JaJ ui Js^ Q 

• TV = \^j-L>- t W = Jt 4 aAh«J\ \Qy 

Arithmetic means i4Luli.>n-tl laLmjVl 

ll^L- ( j^ > 4j»3\^J\ ^ya.,,.13 >^L-j\.....^>- 4julll£ ^9 ^jOllLa jS* Ji>^£ laJJP 

• 4juUl«)\ ^j9 ^jj X& ijjj 4^i9\_lJ \ 3j-X>J \ 1 ^9 \Xjb >\ * l4jL> 

l^jL.> 4a>\Ha aJIha 9j-X>- 4jVo _>■ 1 u u l-J 

!_»-_>-= t — 1_ > ! ei — ~>- ->- i I l j*j ^L-pJl Ja ~* _jJli i_9_^>o a_> jU 

,4~>l~?- injlxu|_»- 1 ^ - i ij ijli dUjJ ~ y ^ =>_> jjSCi9 _>- + 1 = a_>t : jt (_§! 

jj* ‘ ‘ r <J“ ‘ ‘ \l3" 

.i_jl — s- (k_j t . t r j- ‘ r o“ 1 \0“ 1 ■ ) jj5i 

ciji ^>3 ^}\ 4jullla3\ 3jA>> 3-XP j_i j ^ a_o\ ,^-J \ 3-XP ^Vj 49^*3' la ' Ji [J n 1 1 1 j m m 

* y II — . .UUU . 



v G^uaijoUjiai =^9111 iiaagJI 

: Jl£. JuJ 4LuLuaScJl lalu J VI £y* JJLC. JL>- Jl 

Insert a Finite Number of Arithematic Means Between Two Numbers 

Jlio Q 

iA t T ljl_> JjL-jI 0 L l>-3l ( *\) 

cUJ'*« 

9^A>- 3AP ^J>~y> ~ ^ 

ioL^-j I 4julda)l SjJ&- 3AP Jjl9 IjJ <4 juIx£«M ^9 0"^ 

V=o+Y=0 
_$ <ui 

— jj) + l= l4^jL-*>Jt isclUaJJ A>Jt 
V = J) t£A= >2, 1 1 = f :^P 

i(\-V)+1=£A 

V=i 

• rv . r.' w.CD 

/+ t V+ t V+ 4 v+ 

1 \ t VI t tV i V • t W :^a JjjikaJl J^LajSlI 

jaj ol Ja^ Q 

1 1 1 — ijjOAaJl V (^>-31 ( "t 



<s> * ^ 



[r- 1 ) u-jji — qj zm 



■ d-i-i L-..-. |^] 4 S JL^ ^ ^ujUuN’I ju 4 , i,i1l.i~> l^ji j -3 ..!...-> d_u V I CilsuQxoJI {jA Li jj^ 

(rv.rr.w.ir.vjg (\A.rr .n .r- .«) © 

(v t v t v t v t v) 0 (n- «r.- . ri- « >a- « Nt-) 0 

ijjjij U JaSI 

_ ( ( A t B c t) - ._ — --- ^ijCJ I A>Jl 0 

.— — 0 — o’!" = . ^ d^~y>~ ( .^) 4A>UlaJi j: - ’~>J *£>Jt yAy 

( t Vt t VV t A\) 4 juImOJ A>Jl V 

jA \ t t A Jv»3 JoJJ io — I A 

^ j\— L ^ J)l9 t \ jA t A t I J15" lil A 



^lUI • a.»ll — ^.alc — a~-« 'll ■-•! '-4sl tjll ■ .l~K 



\A 



>rv 



^lUI ^IjJI J^l - (Jjiil JaJj 
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: alK« aII oLiL^y I Ju Ja A% i-mill -LiL^yi jiT-l 
: Asublajt tAP- La A-iLmS- aJTM oIsjLaJ ' ^-as- \^/ 

<.,rr-,\i-.\i>-,aa.) v {■>».» .v.r) i 

<-T-T‘T‘t) ‘ (4vrf) S 

:^a AjVl CjLo\-1aM J-> Jo A->L-c>Jt AaA-1o31 ^ N 

’('♦j)»(je) v (-^-(jt) 1 

( -^j) = (jt) ‘ ((' , + j)-J-) = ( i t) " 



‘ 0 2- jjL-sJl W-o^3l (J^ Y + ^jY = . £ C">- A-A—S- AjuLalo ('2-) tit ^NYy 



o t JjLj A_-jl >- Ajulllo Jo aJ\-1o OjAs- At^Ll Y + I T a N — |o 



+ Iy jtr til NY 



: JjLj ^ : jU jas i Jo J-jL-s- jJa—j a_> a I C-itS” til 

T > i «■ r v r 1 

iLbiJI i niivr^-i l 

:jt ^t (jlL-o a 3 JjA-Jl AaJtj As- J 5 " J-> JjiJt AjU A->L~sO\ Asclllajl ^jaL-t a-Jjau NO 

*^3 jjS 3 -.£ =j 

^Ul Jfc v » t JjLolo a_o a I al— s- a_o + J = J»T/15" A-jL^sJI Ajul-laM ^9 . £_ a J) J-^ A3^tjJl o~» 

. Ai^tjJt OAa ^3 AoulllaM 

:<Lb>VI AliauVI Jfc . «--ai 

.(A-a ... a A a 0 t t) A-jL-sJI AsAllotl 9 ^ As- 9 AP As-jt aNNf/ 

:as^i (nyy - t too (Oi i ty ) a-A—sJI a*j\iaJ' ^9 

AaA- 1«31 O^As- 9 AP ^ £jl_Jt AsJl A *-3 I 

(- a T N ill 1 1V) A->L-«sJl AjclllaJl ^9 > JL- As- Jjt A&-3J aJj As-jt 

:AoL-sJt Asal-lotl ^j9 NA- Jo jj £ t Al *-9 As- Jjt A&- 9 J A-ij As-jt T • 

AjulllaJt Jo VY A 1& - 3 jit! AsJl 4 AJ As-jl a (j) 0 + Y ) =(^ £_) AnjlllaJ' Jo ^IjSl Aj^LJI OjAsJ' v - lS* t ^t; 

' * * J* Jj Jj AlaJ As- J jl Aoj As-jl 






^tUI ^IjAll JaaliJI - ^Jlkll v l3S 



■■ ■■ ■ ■ ■■ - - ■ . o^l-lajij^UjIaai o^ylglll iixa.gJI ^~ 

.AsjLaJ' '^■jt ^0 Aa— 9 L*9 V^ — jr2- 1 if = Jj*^t La»A>- Aol. ...■>- Asjllla YY 

.^il3t LaAs- Jtial Aj^Xa = jA-tjJt LaA>- t Y t = | j— olsjt La As- ^Jt Aol— sjt AjcL-aJI A>-jt ^Y^/ 
.Aju\-Xa3t oAa As-jt YY = 0 2_ t ^ = r 2. + (2- t^*9 AajL^s- A joL-U ( . 2,) 

V :£ A__f jA«\ji)tj ^t__pt i yo A— —l 3 t I t* = ^jaoL-Jl la As- ^Jt AoLmsJI AjulllaJt A>-jt >^0^ 

A Jj A>-jt AjuLmaII A^-jt 1 * J ^-aLJtj al>Jt As- ^jASva i \ \ = ^t^tt LaAs- Aol s- Aaullla Y\ 

.AjuL-lfttt oAa ^9 \ 0V Ala-9 ^ a) 1 AsJt 

A) ^aAjJI La As- ^a ^L— Jtj (A-JLJt 1^>A^ ^.o ^»\.««sjl W-w^]t lg.9 ^<^1 A-^L— sJl Asul-laJt As-jt >YV 

• Y jlAjLaj ^t__pt LaAs- (— g- w - y^ 

• AjutHatt oXto As-jt YNO = ^ i if = £- + 2- AuL— s- Ascll-a ^ 

v ( t f ^-9 As-jli tAs- LaijAs- 9A t- Aol s- Aaullla ,j ^SvJ ("tA ( u i t I t A) C-J\5" tit 

v i c t Aa-9 As-j\9 A->L—s- Aaullla ^ o Ajlna 9jAs- o t Y1 t 1 1 Y"t C-jt5 ,, tit r - 

(-J t I Aa-9 As-jti c Y • ja (-^Y t ll ^jl^sJt W-aj3t a A ^a a _ > i I ^jL— sJt Aa—jM tit (Yt 

Yl - aYV^LaL^lk-j NT Ji-ol @ 
.AjuLAat' oAa As-^t N * _aa ^_alsj Ij cJtitt l^jAs- l \*j ^jL-sJt la-agtt i Yo LaAs- A^L^s- Aajtlla YYy 

9AP- As-jt .^il-Jt -jtl J\iat Aj^ 15 jjLJt Aa-a^lt (jlSj \ V a N AuL—s- JsL-«jt ©Aa C-Jsol tit 

JaL-zj^t eAa 



N • • A-itiJl ^ ^laa.3 jAsala ^ Aiaij l _ J Ul Aj;jlsJl Al^'ji silJ ^ 'A> AI^I^IL JajjJI (TO 

As-j! ,^-a NY- jtAaaJ 0^-1'L-a L^J Ai>LJt A9l at^ Xjji AS l ....a ^ga ) jl5^ dLJi Xju aJL> A-jlj jS' ^9j ■ 

-it -t 1 AjDt ^a t ^■La o * ^ — -t l AsC-aJl 

Aajllla Aj^^A JsL—9t L^laj* OA-i Jjt ?uLJ \ (3^tj Aj jLso As-tj9 '£j*** J \ lOjl^lIL iojjJI \YT 

. JaL^'^t oAa iAf- Asjl .A Xs? N 1 • • ja ^yjs-'it W...5tt jlS" tiU a A- + jN Y • ja LaAs- AoL—s- 

y ~ f -Joj'C-Ali s < J ai--s- jas a,_ja j^L_s- jJa-j s a J j\5” tit t yicJjj i jl Sfl i CjN£- 



^ 5^1111 ^tlll - fl.—ll — ^ -- 1c — a~— .11 .-.I . .a! .jll ■ .1".^ 



LJ^im.luAlUt J Gbuixm O^gill iiugJI 



N AY = ( 


^ r - 




r -= ui 


NT 


V* = o c \ i = o 


(.... aNV a 


\ Y cV ) 4 -juUa^3I 


YN 




(•••‘NN 


cV cT ) 4 juIaX^ 3I c N * = (J 


® 






(... a N 0 a 


\ Y 


YY 






(... a N Y , 


:V cY ) 4 joIaa^3I 


« 




(• 


.. aN £ .NY 


C \ * ) 


YO 




ON = j 


a ( aA ( 


. 0 c Y ) 4 -joIaa^JI 


n 






(.... aNN , 


:V cY' ) 4 juIaX^3I 


® 




(■ 


... aYN at £ 


. cYV ) 


® 


NA=a_Jar' 


•=» ® 




u = ut \Y = t 


® 


N- t...t NA tY N 


aYi) YY 




\Y = V c i = t 


YN 


V = JsLajSlt iAp Y£ 




(.... cVd c\ ) 


YY 








txj 

II 

< 


YO 


J- 

i— 

•1- 

i'- 

ll 


= j 


NY- x(f 


- j) + Y-- = Nl-. 


® 



: LS £ - 1 ^ 1 

J^a jp^ 1 ^lAsA-aL ■ J Ua'O yd ) Ajl J^j^alJl lAa ^9 

:^J\l]L5^ ^j^altl Aaj^l? 

(J - a) Y = J- - ja9 .’. AjL^ djohla a a t J t ^ TV 

(lT® ■ cr" f ■ j •'• 

: jli 

■^—^—-d •'• ^ ‘j - Dri a J si'-*^ s ' -Ll-j J '•' 

(') f + j-" = J Y :jt ii' 

^~Y~ = f ‘ J i>rJ f '•' 

(Y) L ^ + J = ^Y:jl^ 

^iJL (Y) a (N) Ja 
L r !5 -J-^ + L r = ^Y-Jr 

(j" - tr ) 7 = f ^ •’■ L ^- Lr = ^r-Jr .-. 

cJD 

iY + j- = ( j^aiY+ l _ r - = pi + j- = J 

i- = iY- J a-i + lJ a = JaaSlI 

4 - = (i^ - j* - j*) y = 

jL jL-la jljla3l .'. 



UA 
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<U_)UursJt 

Arithmetic Series 

A-Ap A^*<\o- jJ I - (J ^La yyAAz - A^-aAjuM 

4 aj 1 LoJI 

1 (Jo — - aJLsAA^ 

.jJUl __ r 5CjJI 

:(_>ujjjiJI jK* 



^Igill ongJI 



Lf-’J 1 






:^-L»UI j 



jl lr*»fl 



4 SJjJ 1 - (YA) 0 s csH (Y\) lA j-° 1 ^UaJI ^1x5* 

.oU ^LsuJJ 



doj-dLiJI 



{ yO Olp^aOt»a jlooV ^hyOt- J^£- ^)\ i*_Ai^l 

cO Jo- Aa jJLa ^3 ^j^lo- JjlS"" A*a3 ^3 c-lo- A5^ u .L& S A JP^M 

lAo^l A J£-*^h ^.ao- a^JI iwAlA AA*3 

°* Jl'O- 1 
'** Ji 0 '^ v 

N • • ^!l j>i l>Ju 4^>-jjM alAc-Sfl ? 

N • • j» IfrJo 4ja_ji)l ilAp'ih 11 



: jdjjJI ul.clpl 



JjJo- Ijo- J ^^>wa J ^3 15 OLA cAAlaA ^\ x_AlA ^ 
• 0 c -£ 4-<-a^l*-aJ J cj cf AoAo-A AsjAj^A 

J^oAl ^3 oUolxiAl Jj Jo- j\oo^ ^3 A^JowA ^ 

.J^AAl 

AjuUxAI Aoo\ ^ Aw^loJl ^Ijosl *A ^Js* ^ 

cAHjLAI oUulxiaA ^*AA ^aOvl3l jjzj ^Ijow *>\j AoL*oA 

.l^Ap 1 J^y2S>- ^y]\ Cj\j\s>^\ ^ao- ^yj \ yjj lib 



t - > 



\ 



A-ul ii>*»Tl u^mlii 



f 




Arithmetic Senes 

Sum of Arithmetic Sequence i d__i L-jtJ I AlnAnt'UT I p 

^Jl h a 3\ jli ^)>-C jwa>U I o*x>-\ 

' * " Ji ' d* alA&Vl £*»- 'r^ 9 *1 

jSC yjjl j cJjll Jjlaj dDij 

V 8>a£- jjU^j (J *9 ^-XJS ( ^>- Jjjlib £-*a> jiaj 

^ylj 4jJy\j (Karl Gauss) ,J jA ^-•>..- 1 

^Ul^Jlp^jU-Jjir J\ <d*9jj ijijT jf- 4)l_i (o.o.)_5A ^>i\ 

^a-t- .->. .,^1 \ *ul>-V\ 6 Jl& 
:<J jj&J \ • \ ^t>J\ jjoU JjU ^>l>-l9 

+0. t t <\A + r t^^ + r t \-> + \ 

0*0* = \ *\ XO* jVj JUL j 

f ftjAi E3 1 




—■ AjuLLU ^y> Jj'ti I l-L>- J, ^4X4 

Sum of the First n ,h Terms of an Arithmetic Sequence 

(J) j~*-Sllj (l)JjSll l*J>- \j> ioi — P- i*s\Zj> ^y> I-Xp- J £jApy> :'iljl 
a 1 _Ju»iJU ._>- *0 y>j>_ j Ia*j.x>- sj&j ii L-l j 

( \ ) J+(i-J)+-.-+(ir + l)+(i + I) + != 0 -»- 

\ijyA ju auLsji ^sUj us - 

(r) l+(i+l)+...+(ir-j)+(i-j)+j=.^ 

guj ( Y ) t( > ) 

+ (J + 0 + (J + D + (J + D = ( j- s f v 



w+IJ-f.J- 


r ^DJ-J a)l5A ~^j('J + ^) A - , = -^ r 


so 


li ^ .A -'"ill |»l i-X." ...1 ^ 




(r-^o 1 W© 






JjJIJ^ill -.Jlkll 





cAoL*onJl AjuIx 1<JJ JoJl Jo-jl jl ^AAaU 

l^Jo- A^a 4»julxi<j! ojj Jo- J^a Jj>- 
^^Ova i\oo|^ t^JUoM u3^*u ^j^jjJl lAa ^3 j 

^-O-Vl^ IaJo- A^ojJjCftJ AoA*o- 4-Jobcla 1 Jo- j 

^AOvsJl ^-aj ^ J c Ia Jo- A^a^Lsu>J 

.A 0 L 40 JI J^Jo- J^a ijJova ^J^- il>ol ^3 ( 
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.^jl_Jt _X>J t alvXX^l lftij.X>- ijA i^.X>- \ • ^yA>\A 't* 

r \ Z~ O* <aollla)t ^ 



^liJI ^jjlixll . ^ . .-, 1 1 _ ^ ^ ic. — .11 ,-.i • .>.1 .jii _LiS 



rv 



E - ll 



_r 



.( 4 ri 4 tA 4 rr) = ( .£ ) AaoUiJt J @ 

.1^-3 v_JL. A>- Jjl *W3j koj A>-jl I 
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A*ioV-t = [ixu + nxr] Y = n -^ TT 
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4ju\jCw^3l Ixoj ^)J_ 4-jujV^ 43^j 
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wLllu JL j^lt AjuLLL^JI 

Geometric Sequences 




4 t Q 1 A. 

( -$ ) ^* fcl ^-**' \ \ ^\s*^ 4.0 \-«^>J 1 4«su IjwwaJ I {J*D ^ 0 ^ **— 3 

4J <d^xM — ^»a d.^^- I ^ V**c) 

4^wdd^3l 4ju\jCl<Jl ,j^jdJl \Xjt j^jJo t^3 
d^d^>i)l ^a J^- (^1 J)\ ^9 4^j\^.>^>J 1 4julxX^3l JjP 

^Jfc ISAS IjldJLa ^lajO^ OjJwL-a 4J J^L*J| d^>Jl ^\p La y^JL* 

.( l /') ^a^3\j 4j J^jJJ 4 jo\xI<J\ ^U*'! 



: (jxij»iJI ol^^xo 

: jl Ijjli oJUaJI j^4 jl qa j^jdJI IdA AjL^j ^ 

. ^U^Jwlxil 4_*_>lixll c_3jA j 4 

.UL) 4 ^*) ddi 1 4^jlxxil 4 

.4^»»wUjL| <L*jldX^-U ^ d3-l Js?-jj 4 
. I J l)jS I LaA>- A*J3 4^*idJo^l 4jolxxil 4 

j'S' ^yj\>- (jp , j 4 ^*iA^A JsL^i^I oJlP ^Jj>-dj 4 

.<^s>- ^il J 2^*1 ^\j ^Lv«3-I Jg..,.» ^Jl (^j d^-^j ^ 



:Aj-ujLujI Old ijdLo 

- 4M.ya.jU5 4jolxia - 4jdjljj* 4ju\na - do- - A*+*>JCJb djulxia 
.^vJCJb 1 - OjLiV^ Aj^Ula 4ju\lla 



:4-CJ \"un^ll A uu bill I dl^oll 



^ai^J - 4»<^lp 4 >wjI>- djl - J) ^^dwl-Js? - 4^3 jc^I Oj 1 



4^o j+*ij 



:A^.jl5-cJI jiUjdlll 

I - ^lAdJl <-£yQ*)\ - 4^iL9\»L3! 

.diU3l jSLas]\ - 



; L>U j J jlll jL^O 



AJjdJi aOji - (n) j\ (r^)j^ j-a cJiyi 

.Ol-a ^L juJJ 



^jdLiil ^Lill ■ a 1 1 — ^ ^lc — eC\ ^>. \ i 1 cjLu^iL>jJI . )lV\ 



m 
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^ I i-Lc^ I AjuLu&t 

4 niSLLa-ll) • j ^ 

0^ ^ U db^Us? 

.As^s^s)\ Cobbd^h 

:0 bUI 

• > « 

~ = \jkb**b*il 4ju\jw® I ^ 

.(,/«) 5jLi[ 4-ju\xu o*«-J V 

.V = A-w^-Luk Aoubda ^ 

4jo\js^a Q^4cJ ^ 

(rv^r ^)^aJUUjj^" r 
‘■^xt. lt . £ .-. •-*r*r,. t -.' © 

-SliL 

°-or x r 9 

0 ^ 

(C-o\j jl-bLa) Y = (i/') A^**JJjk 4 -juIxXa31 

\A = r r xr = v ^.*. v = o^^ 

: 4juLuJI fiLKV^I 

uo2j^ju)I ^-\J>LL*o A^-**J-L& (-d) bjubldl 0^ ddbo^ -LLP ^ 

n + . £ 

^-3 <(j ,bp ^) C-oU jljJLa = 

** ' .? 

D^**> b*fi a] b *> ] 1 -X^x] 1 ^^Lp -L^b 1 1 ^y.a. x - 3 ^ A^tAMJ 

C-ilS* lil JaJii dUj >^j.:...i '^Ja I I 1^- lia 

il>o|^ u ^ila^3 1^ (J-ju^U bjubldl 

Js>- b)d5^ ^3 A^-a/bbl 4j^l >1-X>vdb ^Lp db^b> uoj3 ^ 

.A^*a»V 1 Obb*oi]l ^ob il>ib ^3 dbdS^ A^-U^)l b*obd<JI 

( J^o db»x5^ db^U^ ^5^3 ^ 

. </■> c f bo^3 ib>oV dbSj A-w^Vi 

bJU-Jl jS^UVl l— ** k>- JLS"\ (3 q <>i j.tuu AoL^I 

• bjjUlo - A A 3 Id * < I LaJJ-P :^Ss (j-° v— -bJjlJbj 

:(T * osld j-aS^j 4_jL^I 

^)l ^X)ld-a3l ^^b*<l ^)l ^ 

.bob] I bsoblbb ^u-o bb*Jl D jjfc ^3 bsublbl j ^d»J \ = </■« jj^j> 

: Ll^. jJ jd£jJI ^L\ Vuoil 

3j-L>- ^l>o^ ^3 4^_^bbl '^JlS' ^ S' db^i? 

.(TN) ^3 y& ^Jb\^ t«_^-«*>- A_w^J-L^]l 4oo\jCca]l 



\J 



.-■ m...i...-h j.-i..i—h :^gUI bugJI 



Jaj o* Js 1 ^ Q 

l ^3 OAjlAHaM \jI ^ 

(£ ■ w- ‘XT’ -fff)'(^) - fr .1 .\t .« .iA.M).^) I 

C('+j)r)-(,i) a (Xtx.),(. t ) • 

A-^u- L c^Jl AjuIZLOJ ^jLuJl 

Jllo & 



Graphical Representation of The Geometric Sequence 

4 ! I I 



^La (.. tV t£ tA) AmIhO) 4mj^\ (t ! 

. 6 l> jjSh <*-J' 

4JU' 4jt>^V^ Jjl? — = 4 a>\HaM ^U-\ 

{v 1 1 < 0 t i t r t r t \ } y> JU«Ji 
‘T ‘7 ‘ ' lX ‘ ^‘A) ja jxJl 
oi^UljCiJl j>= Jas-iUj 
t • < I aL-a^UlA 4 a>\ii 0\ ^ 

. ^3 US' 4MvO\ ^i> A~» -U^)' 4julllOJ ^ 

0V U-j ^ ^3 (ojl—V^ aOjUia J UyaiU (1 kjXt\yi) 1^4 Q^ > - ^j-a \ aUjUUU a—*Ii t i^jn [ j fl 1 1 1 JMOl 

.40^1 




3 V A>>\ ^JJ C jUa J \j jUa AjuUO' ^U .1 j jS^J Jjl \^~^> Jui ‘"^n|i [ I ^ 9 _‘ 

Jaj o* Js 1 ^ Q 

.UU 4 awJ\ jjia O (... — t — t — ) rtjuUUU 4_JbJl ^>-3^ T 

The n th Term i Aj-^.u^Jt AjuUIUi? cA>Al Jotl I 

: ( _ J jS\S' I JjS' Uj^- ^dl (4^ <>oUu)J ^^3^' -x»J' \ (') l — ®dj*’ Jj* 

p ‘•’j I = ’-jA 4joUu 3' eig) l _ s i3J' A>JI jl A>J la y " lift ^1 S- jtjyy<Vl>J T jl = r £. ‘ = r £. ‘I = ( £ 

^lill ■ a. ^11 - ^_oic. — a~-~ til .-.I . tjll ■ -^~*x u 



0-1 



1a- 3 UaJl 4 -jj Sr* 



Jllo (^) 

3 ! ( .... 1 A 4 £ t t) 4— 4 ju\a 1«" ^3 t 



V Y ,_5jL«j Ja»Jl U-i jl (_jl 

r> l> 3>Jtu^ ! 3 

<\ = j .-. 



j^ji^ 

'•JjxU^.r-i-j.r-lv 

rr = N-ixr = t rxr = s J |= ct .-. 
r = '-^xr.-. '- J jxl = 4v 

A=\-j.-. A r = '-^r.-. 

y. — U \ A>J\ ^£b 0 \ t 4 Ia- 3 A>Jt (jl 

jaj o' J9U Q 

ajUJ' LaAj>- A — iJSA 4 jullla ° *V X r = C-> ( j^) ^**^-* 5 ^ l" CaJl ( Y 

Identifying The Geometric Sequence ■ i-u- -U 4 I ( Uxj LUO I 

Ua>- a*— axjUU \ 

Jllo 



•AjoUJ' eia Jj>.j\ rr • = v ^ a r ^1 = t ^ + r £ jlS" lils t a 



(jt) * 
JOI^ 
■0 = il + rl'-' 



j|xT = t j| + r j|.-. 

(401 jli jL-i V j il 0-5-) jl Js- 1 jj J Ja' 1 jf x ■' = Cj + j) J •■• 

• =-i-j + r j rjl^l ■' = j + r j-'- 

(vr-^^J-^l r-=j J Y = J. - . * = (Y'+j)(Y-j).’. 

Y =J0 p (jAjj4Al'jYY-==‘'jt-'- rr '=v2.'-' 

ni Jlp i«— ijrr. = li£.-. rY-=\x|.-. 

(. at* a\ • aO) ^yfc 4jolllJ' 0 = | .'. 



SSS3 

IOOO 

IOOO 
IOOO 
OQOOO 

r> 



Jb AajUsa 4 jL^J A-UUJl AwjUsJI a )^/1 pl-Ufcy.1 



SLU Y = J t 0= 1 1^*3 A^-Aa^ 3\ 4julllaJ\ Aj\l^J 

Aa-3 pUajj ( X )^UU" ^Lp ^a^aa > ( = ) Aa^U la« yai (o 3jOt) I Aa^S a ...S o 

^lp laaya" AiolllaJJ A>Jl ^laa.3 ( = ) A a^Ap Lgayai (Y 3A*Jl) j 

'aSLaj aJLJI 3»A>J\ ^la«> ( = ) A a^Lp 



jiliJI ufaljAll - aJUJI V l3S 



>T0 



^UJI ^IjJI Ja^AJI - (JO I JaJj 
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'i * J . 1 .it 1 g ~. l . . 1 T.H : ill DU 9 JI 



(>J 6' J9L* Q 

4ouloJ' 0 XS 3 A>-j' . V 1 • = + £ 4 T £ A = \^3 sO-JAft 4 juIi1a ( . £_) t 

tV a JjV' . >j-~2 J^l>- 1 \V ^jl— j .oJliJIj ^>li)' 14 jA>- £*jA>va ft 4 juIo ( 0 

.4jul— J' ©.Aft Ap-jl 

Jtb g) 

J ixw Joy O'j'oV' ^A>-J ^9 k> jj\3' 4jo>-yJl> j2^Ju}\ 4 — j^Ua)' oAP j\T tSt ‘ nil o 1 1 Li i^jjJI 1 0 ) 

VO'jA— ~l Apj ^ftiJcfi- j jSyi jl ^SjlJ' jp ^»^9 .i_JUs V i • • Ul>- i_6UaJ' iJif- j\5j t\j jl— X £ 

V £ • • = Ul»- 4_illaJ' iAP '.' 

(• , • £ + \) V£* • = AjliM 41_J' ^ 4_i}UaJ' >Js- .'. 

(v0«— 

-,-i x(\,-i)\i-- +(\,-i)xi-- = iaiat ^_j\ ^ V !sUa)\ iAc- .-. 
ii5Cfl.j r (\,-i)ri-- = (- , -1 + N) (N , -i)ri- - = 

(... 1 r (\ , *£)V£ • • 1 XI - •) 4— *J.Aft 4ju\xio j i_yAa]l i'-Ap' jl I 

' X I = .£ 4— .AA^}' ^jjJ' A>J' J) jjlS ^9 jiao jjuJbj "I = j 1 '>*£ = JiV£'' = l 

M\vvnvn=“(v£)x («••) = .£ 
.Ljjij UU» va v • ^jL-j o' yo T Oo i_yiaJ' 3AP j' 

jaj 0 i j 9 u Q 

Aoy ©j^)' OJlS" 'Sis I' 7-^ ■ - Jj9 IjO V£‘ £*Ia»j' JgUqf.'' ©j 5* lao...> xLjifiJL iojjJI 

?^l_J' Av l^f’LSj' ^*^3 4 ©jJ.Lp ^jjLJ' IjC’Ujj' j 8jJ3 £-lij)' 

Geometric Means IsL^jVl 

^T-X^JI ‘-*j*i j£- Jjj A>- jy 4*3'j}' OjApJ' ^yft 4 »jL-»J' JaLoj'^l ^9 laS" 4-_JA^!' Jal—jV' 

. ^ ^ ,-jgl— jjV' ©.Aft ol>uV AjuIa—J' | jj'— »' j 44^*j.AAft 4julAla ^9 

4 at ‘ ‘ r t‘ Y t‘,t 

k— ' J-S* J-^UJ jjJI J-Ip*jl O jJ»J V — - jlj iiulos 4-JUla SjJs- Aj^Ij _>- ^ if Ool5* ISI 



:ot |OJl 
= (GM)^x«JI 

*L x ~ x Z x Z'i 



»■ I = r ._> *ct /ct ZL- = -+. :. 



J jjJi-UJl j- 

3T\± = O 0^£a 



lP D n 111 j 1 ,; 01 

•d^loi" 0*A& J...3 . Sjl— A XUxi S3S- \*j l^Jli-sJ ^*3' 



j_5ilill ^yjljJI ■ a.^ll — ^aIc. — .11 oUj-Sli ji\ ■ 



0 - ll 



: ^.Ixa J /' j 1 ^ Jjj_l A tin. A'l^tt JaLujVl ^y» J_Lc JLij! 

jqd ^3 

(V^ '*1 t .... t .... 4 .... 4 .... 4 .... 4 l) :4juloJ' ^ ) 

jJlP -L>- jj - \ 

40*/JA^l' AjcloJ' ^9 JjV' 4*^>- '^‘Jt 

V = 0 + t = j AjolloJ' 9JJj»- iAC- ' jj 

J JJ * Y 

' '■’j I = J I jjjlaJI ^I.L>o.jIj 

V=j4r , \\-' = j4i = l:jf- jijj-dU '■ v J x£=r i '\-i 

vr , ' = ‘ 1 j i J*. jJ^a" 4^.-1; r‘\\1 = ' 1 jX£ 

r± = J l*A*j \r ±) = ’’j :ol 
4jjlkJI 4..vJ.L ' ^JI isLjjSil iUcjV j ifc-9 ^0>0«j "V 
: 1 _ J A isl—jSl' 

d (nT^c^lvY c rrt c i-A c ri c ir c(T) 

Tn> ‘ivr- c m c i *a- c rn c iy- c CD 



rt 4 y <j-4 JsL-j' 4A-- y 

,jj J _LxJ ^iim ll(j T t .l-> .njjl j ^j-lliuTrtl t-i...jtl jjj cL^ MaJl 

3 J^‘Lr 'M 

J a + cr’ _ 



‘ Vt‘ T t‘,t 

:<il» *~r ^ cu> jIapI^J. 
at + rt + rt + 't 

, J J J ..; 

ilaACP J&43 si _.l Jl j ^ ^ 

-L-- -rt-'t'Z C ‘' J ' 7 

o° + o° o'V' 



-L” 



r CJ^\- ~o A) 



(JrflS’ 0 jyjB ^S- j'JaJI jj) • < 

4_Jl_J' ^j*jAA^ 3 ' Jo—jJ' jS ' k^>jJ' >AA^)' Ja-* j]' —ft ^ 

^3' ' .-. ^ W -J {j* ^jjl— . >J' W-j)' Jj j^-9 



jillll ija.lj Jl JjjaJI - jJUJI v tiS 



Lj^itUsltalUlj LjbkjdUt :^glll iiaa. gJI 

: (jl^aj 4m§ HoJ I ) j^lau 



Jj>j j\ ^ ^ 

As>i^s>^ya}\ obl^-^h , Jl 

<• • • C- O «• 

O'-i'-^l 

• • (■ 

A = V.’. ^IA= 1 ^I ® 

t £ * = ° t /-> f + * y- I t V = y- . . 

r i - = frr + Ia .-. 

( 4 Vic 'V 4 i) ( y ! 4 *jtu 3 'i= I.-. 



rv = Vlxt 4 'r = VI + ^-l 



® 



. 4 JoUI (^5^ ..> 9 j aJaIajJ' j 

\rxu _ V+\) V r l 



rv 

n <■ 



IT- + 



■r + \ 



•=r + ^'- - Vv .-. 

• = (r-^)('-^r) j-UdU 

V = y- t ' — — y~ 

\ =1 c ' rv = l 

:Ljft jcOjAlft jllsoljlo Ap-jj .*. 

( 4 ^ 4 r 4 n) ( cVc^rv) 

\ A' =yXt£. — JjV' jalycdl Joo OjSOl "l 

'Ap- j ( T (-^-) \A* 4 ^ — ~— ) ' A * 4 \ A • ) 4 joloJl 

V = j 4 Z = ^ t NA- =1 



Vl = v £. ••• 



'>rr~X^)'A.= v t.-. 

: ajdLLJuikiVi 

il>«ii ^944-° ajsJIjw ^^4; ('"'') c? ^ aaj ^ 

4 — j^IU ' 74L) Ha^.5^ ^jj 3 AP j — j t^* 41 ' l?— 1 jj I 

:j' 4 — j^^UJ ' 4 —o oj>oj 

j' Jo>o OjLoV' J* 4 lj I04] ^jjSJoJ ^jAA^]' la— .j] ' 4 CJ^JO 

~-Z t V ± = V 

jjjjj U4) j j^o 0^4 t j' ij' • < o>- ( jlT (SJ Wa? 1 ijftj 

Jloft j jSo !^l 9 4 f ojLi^l o^lxp-l 4JC- cSjLiV' 

.I04O 'Aoft la— j 

f = J .'. A = V + 1 = 4 jo\oJ 1 ijAp- iAP V 

V x -|- = rr .-. 

v=^ .-. v r = 'va = v 1/ . .-. 

(UcAiictilc y) ^ .*. 



^^Llll c_^ ±r\ 1 1 — ^ ^lc — 4 ."\ -s. \ 11 Cj l UoO L>^J 1 . |K 



m 
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^ I A-u^ I 4 juQmi 

4 <ii 3 lxa Jl) j a\ u 

(Tt) ^ ASLi jaS^j AJA ^ 

*LoL**j>- AjuIxAa IajLxpIj 4 Jol^]l AjuIaaJI 3t 

^jL*Aj 4 ^?U<- a 3 \j>- ^£>j (\) X^XJb AajIaUj (^jL*s>) 

^ ^)1 \«£^3 

(ro ,rt) ^(o->) ^jUj^ui 

'■°(y-)y0 uy 0 

a ± @ n © 

-^- © ro ® 

- ® i © 

10 - © 

(^ 0)^1 (U) ^SaMA *ibA.i 
^yi 3 l \\ 



4 ^wJwL^]l 4 julXAfcjl ^yjVyn\ 



ol 

\ + j £ 
N + j 2 - 



:lk^Jl >T 






(J t. \^y&b\j A^ailo *1 U*v n >Y 



.<AoAjAj 



. oAj& iAP^j J)l A>Jl J)Iaa ^Lp 

. (ju>^a (jLjLJL>- jtaAP l^ajlo ojloul 

(Col? j'JJU) t= ' + ° yX ° = -Aii 4 _ 
* or x o p 

j 



© 

>0 



(i * c t* c \ * ) 

Al = V)l = Vt=,Z 
u = o t'-j(r) -^-= '-r = a * rt t 

(... t Y£ c £A c ^A) aj/jlxuJI 
(...tNYc^c'r) ^S> 4julXLaJI 
? 

u = j t vt = £ C (cu>li' jIjuU) r = ' +J 

j£- 

Y A i = .AL^J 1 7 .7 | 

“t t £ Ujs jlaA*)l YY “t 4 t La jtaA*)l 



w 



\ r x £ . r 

( 1 1 7 1 ' ‘ 7 ‘ 7 ) Lf* -A’O-jVij 7 = i/~ 



0 = JsLujSfl OAP 
(... C Vt 4 YY 4 Ai) 



0 

0 

© 

8 

3 

0 

YO 

Y 1 









.~i M ... 1 ...*!t t j i*~i t« 4 I . . 1 1 :^jgill bugJI 



v^Vo ^a\...,7 l o *>-^a ^\. l .,g..i?i>- ^ja A*J ^—xx^)l la— Jtj ^gjl..>.>J' 7 . . J i j-j aSvLI j jSCj jt ^ijXi tala :adb'j±fani' 

JCId 0) 

.^A— u>- ^lXi J 4^>- j-° oLa5* ^ Y t _>-Y t 4 — jY 4 h C-ol5” tat (v ) 

ilY<^- v jtcJ' 

J^JI^ 

_>-Y £ |*\ ^0 7 - _; 4 .Y ’,' 

4. - > ~^aO t ^.MrUX^tt 7 ._^Y 7 1,....>J \ .1:— Jt ^jt 4 r - - ^ j 

oAA^t -r r x HV < 4 _.r .-. 

(O _ 9 -l\r < r 4 _>^ •'■ 

it' ‘vr 

£_HJ i r x V r V <-»- v •'• 

(Y) jul<V 

(Y) £ (\)^j 

i 4_>t X -9-1 \ Y < r _s-i x T 4_>A 

(+ 2 . ^ ->■ ‘ i t') -?■ 4 _>Y 1 l j ; 9 PaJl 

i I Y < _9- 4_) .'. 



m 



vo- 



(0 - I ) O-Jjl—QJ 






-Vtf 



U JaSI 

0 ^>- ( .^) 4 julll 0 t ( j^a\>Jt J>jt yt 



ja (... 1 \Y t *t - t Y) 4 — dj«jbx03 (^^-St «x>Jt T 

jJb (... t Yy" 4 '^' 4 Y[y) Aii— uAX^Jt 4julxXa3t jj— a\-*Jt A>Jt Y 

jjb \"t it JviaAaJJ JA§)t Jd—r^Jt t 

jjL-j jg» jls \ 0 j& jt> i t jgaAjJJ ^AigJt ia-j3t jtS” tat 0 
_.. 4 1 ijl? <— / AXA 4jul—La *UlxUj 4— >-^iO ajA»- 4j Vo _>- l 4 1 4 f C-ita tat "t 

otK«.4ll ol-iL^yi l jjj ija 4-t i-w.^-i.ll 3-iL^yi y< A I 



j_7Llll ^jljil . a. — II — ^oic — d~-. .11 .-.I . .—I ■_,» . illY 



rt 



0 - Il 



:_jA ( 



i-*V ‘ T lA ‘ V ‘IjJ) v 

^4^.Y4^) • 

' V V |Y ’ 
t < j JSO ((^r x r) jJ) = (£) > 



- 4 A 4 T 4 A) ij-JA^t i«tlJt JUt AsJt 0 

S v X 1 

:4A>llX«Jt 'At- la A — *JSJb 7-j V ' oljuUOt A 

( <n- 4 \Y 4 V 4 r) 1 

: 4 -aVt otjulllOt \*J ya 4 *— AL^ 3 ' AjullXa)' A 

'< 0 JS 3 ('j 4 ) = ( 0 t) I 



ljU A— AXA AjolxXa aJUxoj 4->- ^a ajA>> 4 j Vj — 

^ t M 



- I = \_ 



wj 4 I cJtS" tat 0 

■ 444 1 ,’ 



4_aUiX— Y Jp y^3t at^ s'. .-,U ) 4— — A^3t 4ju\lla]t ajA>> JXao Y t . 

.( t 4 ^^) 4 joll— 0 t ^j-L— l) iJijju t-glj tjt.Xia ^ yS" tat A^—i J.AA ( 4 ju\XXa 3 ' ^a.-> Y/ 

] * 4 t -[ 3 4 /" /Cut 4 jl^* tat 4uy^ilu4 4— AX^Jt 4j«jl— Latt 4 j^^g Ijt Y/ 

b&a\>ot ^j^aa j Aa—AAA 4joCXa J^a J^Jtlla ^jiA>- 4j»9tJt ajA>Jt l^jtj OA^Ji Jtf\-uj*^t 4 — 9^au 4^t^ 

* 1 ^ 3 A* 

.^— Ai^M t - 3 ^yi ^u5^t y. jail>aa jjaAjJ ^>1— 44>Jt Jdajlt t0 

: uLiiV I 3l‘...yi /jt . . ~. I 

. Jj*^t 4 o VCJt UajAi>- J— >-jt — j 4— /AAA 4 _*jCxa t^it C. Ail x 0 = 4 X — • >~ 4jullXa (j^.) C-jt5^ tat 

•4 -u-j' (_ 4 t- 4 y 4 y 4 -) 4 4julll0t J 

•jJuCJt C&A>- | 

\ *Yi = 41aJ J^t A*J' koj v 

-4j»j\— ujt 0 Xlb A>-jt . Y i = 4 X-JUI l^4J4>-J — = l^—Uut uA—AXA 4joCla t A 
.YAi — 4 \ Y = tg*3 4 ,^^ A— u_u^3t 4juC x < J l .A>-jt 4 ^^/ 

YQ ^IjJI JuuaiJI - uJUzJI uatiS 



>TV 



^lUI ^IjJI Juu^l - JaJ .1 JaJj 
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"V. 



:^gUI ougJI 



VtA ^ jj \ x>jl 4 ^jj lax>- A>-jt 4*-*>Ala 4jol«l4 ^a ‘■’(Y) — = ,£ :0 -a>- ( .£) 4*jIa~J\ ,jt 

1A c \"t jj-J ^--Ai^lt W»*^g3t A>-jt 
.Y o U.gla^j jsjJJt jjixJ' A>jt 

.T jlAiw ^jP Ji J Y jtjjlij l»AA>-t JjP ji l _ ? — Ai$)l loflla—j ^SAP A»-jt 

— t A 4 ^>-j 4 <^-AAa J^L-jt jJ>ot 

^)t ^jJjVt Jj«la—*j3t £&>u> 4 J i iddolSj \ iOA £ Y 4w>JwA J^t—w^t SAP Al*l>-st tit ^ 

.Jsl*«jVt dUs SAP A>-jt .YV :\ ^a Jj Ja-/^3t 

l£>A>- i cJl33t laA>> JtiLat 4j«jjt Jj^Jt lal>j laSjA>- X-*AAa 4jullla ' 

.4ju\X«Jt oAa A>-jt iH = l j-^al>Jtj ^t-Jt 

•£_ + j* 9 < J + ij* jt C-Jt ^JAa ^ x»-j4> CjLS J v C-ilS" tit (J 

t^J \ y JjVt *y ~ ' ^ tils t fi^L_a 43 ^CJt >^.J t ^Ji^ Q p J -Xj Jjt^>- ^s &l*3i >_ .^> * nn JJj Kjjll ’ 

Yt^l3 \ oYt 4*S v, A** XuS 

sAa jtSC- SAP jjSC S . 4A-. J5” X X cOi Jjjiw jjjt ^A»-t ^ jlSC_Jt SAP sts)j lul^yjjjj J^jlt ^ 
. 4 Ji . < i* *\ • • * * * ylb ^l>Jt ijl^^Jt SAP ^jt ^*Ap tit Cst^X* 0 Aju 4A>A«3t 

X_A) \j jA-/ j*liitx> «jl— jt jAJ jtT tils 1 4A>- . aJt \ V • Igjt J . i AAP IgiaJ SjL./ Idj gloJI I~i ; ' ■ i i I L Jzu jJ I (' 

V O' y~* ° Aju 5>LJt 4 a^3 J) S^j >5^3 c X t V 

(*Jt_j Jjp esU j X "t 4,. . ..o 4Xls S^^lp J t4^^>- t V • • ^^^.7»tt 4A>tj a lg ^a ' | J A *\ IL Jxij JI (' 

VCst ^ jjj» Ajo 4_A>JU 4A»tj . O^ArU^ 4jLl_Jl 4- 3 \ 

ii^li'l M^ n'( ' 

.4pJx>v3j 4^>-^a \Zj\^cS ->~ 4 v_) I I :C—J- \ = _>■ + ^ + I jtT tit | 

^ V lA < ^.-l)< V -\)(|-\) :jicJi 

' *o- ■ T 3 lt ■ ^ 1; ! v 
r <i + J .:jicJi 



J_5ilill ^yjljJI ■ a.XI — — d~-^ .11 CjLlAjIi jS\ ■ 



A = j 



l^As- 111 N A ~ J 
4A^ tv-r ~ J 



Aj Mlu. L u-A ’ j LjLjuUmt :^gill oa^gJI 

^-uAA^Jt 1*^1 a— j 

t < .'. 

r ^r<J + L) ^ 

J)t 7-AA' V t t J)\jAjlAa3t 

£j + <3 + ^ + la 

^+0^ < (J + 0*) •'• 

^ = J ^A 

'‘ J rx^r= \on .-. 

= v t 

^ (^,•r)n = J ta 

■wor-o ~ J 
i(.,VA) \r J T. 

‘'(VO tr — J r> 



JjL *^ a ,J^>“ ^3 4^31^1*1 ^ 2jo , ^‘v.flTlll 

^jNAla ) \ ^ a) ^.4.liao \ 4j 1 I 



i i\ 1 ^jA> — =^>l^3l 

[(.. c\ ct d) :4jt^)(l] 

J^h 4*s>-^a JJjk ^LjuItU T 

. ^0= \0 ^jL*o 

. l AJ a>- ^ 

[>A1 C (... c\r cn cr):£jU)!l] 

\^3 V ^)\jo ^3 ^IbXpl 4j^\j t 

[i ct c N :AjL^^||] :>lAP^h ojja .A 

Jo wX>- i , A^3 1 j \»<>- Jj 1 ^ J^p 0 

[A ct :ibL^l] ? U>j^ U>3 .1 jl JJLftj 

CUilSj oVl ojp- ISj^ *\ 

. ojjfc ^AP Ui \ :A ^ 

[ J^Lxj to :ijla.^(l] 



t =^- + ^ 
c LJ- t =^- + l 
I - \ = _»-+ !_J 
jll4»- jlAaS^ o i I i 



-I I 



< ^- 



r 

- + t 



— x o* 
o“ 



0) 

(v) 

(r) 

(r) t (r) t (t) 

v a_j r | V A <(> i + I) (_»- + 1) (_»- + i_i) 

v t A <( v + I) (^ + I) + v ) 

^ v fA<(^-t)( v -t)(lct) 

J_ 

<r + <- r ' ' 

< jbAp — t j- jl Jpji . 3 1 



r < — + j- 

lT 



\t ^jL*o AiJliJt lajj>- 4 ^al$31 4jo\jxJ1 ^ 

[(...£ N r £l t r) :4jLa.)|l] . jLo ^jUI laA>-j 

laA4»-J 4^>-^a lasj Ap- ^xjt X-«A^31 4 joIxJ1 Y 



^LUI ±s~\ 1 1 — ^ .ole — 4T\ \ 11 cjLui^L ^Jl . ilY\ 
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<Llu lj ^LukLuuc^l 

Geometric Series 



:4 xujLuiI CjIj jJlq 



■ 4^*uJJj& ^ - £u~s>^£j\ ^oj - 4^*aJJjk 



•A* \^~\ x.^ll 4uuljTlll jl^cJI 



^ysl^ - 4^1p- 4 _wjI>- 4)1 - (J - Oj ^-*-**J I 

4-«-a^- uj 



:4^, jlLaJI jxujjUl 



o^ASs^j-<J 1 3 ^“ - ^j&j 3^ 1 - 4JL3\j-&3l 

rjxujjUl jL^-o 



.^1 j4 31 J*ua5\ 



j. 



jLurua 



4Jj jJl 4SC-*l3l - (i o) 4 >uL *2 (rv) 4j >ul*2 ( j*a v J Uia3 \ V >\jc5^ 

.(C-O^O^M) Ol^j)oudJ 



:tijuuluJI 



^ 4^-uJ-L^]! 4ju\jiX^3l ^pd 0,a ^a 

^ a 1 1 4 _*jLj— 



^gUI 0U.9JI 



\-\ 



\ 



. i_.xil U_J_dl • 
. J_«tll S~1=U Cjifi • 
jj-V-xilo^-Ljai • 



■ ^4*1^41 



4 J ,,,-U^I uJ ^ mi iu~> 4TI 



f 



Geometric Series 



Sum of the Geometric Series 1 A-u^-u^h Al.Jntl+Tl £^+xjt 

yjj j aju\h 4 ^ aI... I .....~.-.1 ^ s\ 

• .->■ j-“J\-! '-to- j 

4->^u-LlA 2Hinlin~Ia j"Vl l-L» Jj 

Sum of the First n Terms of a Geometric Series 

J jV I L*Jj>- 4 mA 4 m«mJua SJL —U — »a l_u>- jj ^L>sjI : "i’ j I 

4jls j l^_U tl U-4>- 4-—-X1A 4. U J— .JLa ' ^j| + + + jl + f C-j\S* tit 

:^L> US' 4,1 ...L.J.4' 0 Xq} ,j~>~ Y 1 3U0 1 jSUj 

<-oj + t-oj + t-J+J+U,^ 

J cs* lk*^* Vj 4 ;j 
ijt+'-Jjt + . + rj + Tj^U^j 

: 0^d o~JjU*JI cJ*j 
>J- l=^J-.-~ 

( J j-')l = (j- ')j-^ 

• # j - ' j' 0- ') J* 



(\) 

(Y) 



(*>-')» 



.4)UJI ojjs y £-^<a>v 4' 4^3 Jj—jl ?\ = j U-Uc- 4^-3 ^SU :ii]lj jjimi 

J!io <55 

A = jtV=jiV = l :l^«3 as*u> Ja»-j 1 ' 



JaJI* 



4 -^ 1 -U^jl 4 aiUuJI 4 i_ v 3 



(V'H 



A = O.Y= J cr = !: 0 P c >^dL i_L = A ^- 

.k-^JLj vio = rooxr = A _9- 

JaJ ol Js 1 ^ Q 

:Ug*3 UU ^ ^ 

'• = j‘y=j‘ '••• = ! v T = j,r = Jt i = | I 

jiliJI ^1j Jl J^ill -.Jlkll^bS 



^ * Q 



4Ld^xL**M»^3 ^ 1 4 o 1 4L«^<- L <^J^^ 1 * <ajj D 1 ! ^ **l*j 

cfiJjj c^_>- J^3\j \»^J ^Ss 4^L*4^>Jl 

4juIxiia31 4^-»u4>l^31 1 

Ijjfc ^3 Jo u3j-*-j 0 

1 oA3j<5^ c4 I J<5»- J) 

.4 a^ 44 iqJ 1 ^ ^ " 6 ^ ^ 



4 _«_^<j JJ_A 



ijjjjjJI uUlp] 






(JXIjjJI uU^p-O 






(V-')l 



l AJ j>- 4 -os jJouo 
. oo^la]l ^a N ^ t/-' 

:(rv)^ 

4)1 >i 5^ 4Joli)l 4^-uJ-L^JI 4 joIxX^ 3I ^ ^^Q-a ^Jj& -^3f, 

4 ^— Colool^oJl ^j-a 4^2 1>- 
3 4Jo\o 4julxia ^y3,) N = ^ l-a-^LP 4^fc*i4*^ll 4AjliJJft3l ^3 
.J^J\ 4.^3 X ^ iA>- 3 ^ ^^J>--a 



j^j jl ^ j-c 4oi 4ia-au^U I jaioj j jaj jjJI I jj& 4 jL^o 

: jl ^k. Ijjli oJLLaJI 

.^aiLvu'^I^ iJ^-l 4— a 4— 4L-*-L-wd.l ^ 

-^-lj tJj'yi -Li-I 4-a jijtoj 4— oJ^il iLJL^dl 4 

• 4-^jil j\& 4— uwUAI 4 L—X— jll 4 

j~s y\ ^ijJi (j y^*Ji j~£}\ y jF: < 

4— «j J- jil UJj I 4o Lo>- djLit-Jaj ^ 



>T«V 



^UJI ^IjJI J^l - jJjJ.1 JJj 
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j ->- ^ 1 j JjSlI La jLwj J-Ja aJ.sA^~." 1 J->- ,j ^^a^c>a ol^wl iLaU 




(\) 






J jt=J :jb 




(Y) 


°jt=jJ j^as 






:jl» ( ' ) J ( Y ) 

jiio (g) 




ToT\ +.... + A +r+ \ 


-U^jl A.l ... I...V 1 S' i ( X) 

cUJ'*# 


Aj.a.LLfrll SjuLiaJI 




jJ-t = .^ 


■M>1\ =Jif= , c > =l:.-^.yu«4L 


rxnon\ - \ _ ^ 






r- \ 




Jaj yi J a li Q 






\rA = J i y = j i f MA = 


1 V 


ToTN=J t r = j 1^ = 1 I 


Using the Summation Notation 


^ la-tTlI jaj •>! '-L~....l 

JO. (g) 

'-■Wr z A»ji© 




A=\+o-\r=ji 


r=j,iA='- , (r)r=l=,i 


Sj.aALfrll iLnab.T.0.11 




( J J-')I = .^ 


A = j t 'r =jMA = t :jp jJijjjdl 


( A r- \)ia = ^ 


Ja^ii 


\m- = toox£A = A _>- 




t t ^gLiLa.' J^AmJ\ J\LaJl ^3 ol>o\ «LuSAj Jjb J Sn 

JaJ L)i J 5 U Q 




^v-lL.. J-. JLa.^ 1 ^ aLa^3 Y 


'- J (y)^ Z 




'■ J (Y)x 1 ! 




V '" 


jjjlill ^Jilijjl • a.^ll — ^«lf — d~-> >11 .-■! ■ .Xl t j1l . . i~ , o \ /\ 



xMl 






I 



®=Z "'£ = 'U- ' 




4 > " 1 ' ’■ Q 1 1 3 a.lT. 1 1 JO. 

jjUL'U 4ju\*ia ^«x>- y ylS" (V) 

.^CJl x^-z\ <yj' aju bo'-tj I 

cM«* 
'= 0 : t** 

■n = rr - ua= , ~ v r - ua= r _s-.\ r = 

@=H -^n= r £.\ W= x £ + M.'. r _»- = t £. + x £.v 

\n-\rA = r _>- jl^l r ' v r-\rA = r _s- r = j:^^ 

-¥-r-^ = r£ jU T ^ = rt + ri + ^ V 

©=<n-\\r = r £ .-. 

\ = "'( y) 1 1 = ''_)t = v 2. t (.~ tU <rr ^i) :^4 juUiJi .-. 
jU iUi j it l^iaj v _ ^->- - ^->- = ^ £ jl lyl h~v I I 

\ = r + \ - = C'- v r-NrA)-( v - v r-NTA) = l _»-- v _»- = ^ 

jaj j! j 5 u Q 

^ ' X - \ • XL = . — >- y jj\jl)L> ^lg«l A^u/JJJb 4j»jlna { jA ^«X>- J) ^^ASnA ylS" ; 

YTi LflOjJc>- i \ = ^>-V^ V iV = 4-_* -U^Jl 0 

JO. g) 

4*1*5 J JjL-lo dJia JAUI jSCiJI j^u rinnlQlIj J=U|Ji (o) 
Cjla*aiLa Ji«J St^y i3d_4 9 y c ’ C-li» ; i»-« i • 

4>-jl3 4jb^la)\ ^....c.l.> 4*l>>lv0i oUlLiJ I ^0 C J J ^' LL-liaM I 

. Iga-M \ jjb ^3 I olllla \ • J\ oHa-jn-a ^jA>va * 5^3 S' 

cUJ'*# 

0 \ V • = i • X V = *j' iiJjLa.U la.axa 

n- =r- xr= Jldi diiJ\ lu>va 

Y' t = \*xr = ^)ld\ LlJmaM ia.»wa 

3j4>- \ • Jl .... if* i 1 • i \ X • : _jA la a l l ' j\ 

4^— MLfc 4 L .l.. J Ja £^*>aa — + V*+T* + \t* = o\la->aaM p* yb>%A 

_> :4^*JJ^1\ 4*j\^lajl 4***5 

= jl y = J l \ r* = I jjcJU 

4— 1>Ji la«...««)L» a 



e. 



■')t_ 






t<\ 



^lill - ^JlkJI v tiS 



LJ^iuJu^uXtj GbuLUXt :^gill iiugJI 

:(jl^aJI_j iLuLSlloJl) jMl msdl 5*11 



'’"II Ijjii Jjj La djXLb *-a jalSU J^3 jl JjL& Xu ^ 

' ' c . 1 ?! 



MOT : 



Xr)-N]l 

r- s 



['•(|)-']'- 
NTTA = L. 



r- \ 



i © 



wv = A 



■ rxioT\ _ ? ^ ^ 



VTTA = — 



\ -r 



x ua - r-£A 



'-4 



© 



i/~ 



J-t 



— - \ 

r 



■ - \ 



:(jl^aJI_j iUiiqllaJl ) j/n~> .. w^ll^^a'UI 





n 


A\Afc='-<^(r) T 


1 1 




< 

II 

s 


o N N . y Vx 


u 


— =' _ ‘X (1) n 
T1 M ; 


C 

l>J 

•c 




v = l/' 




■o -' * Y _ O 


-"Y = X 


-J- = ^.. 0 \r = , ‘r-' 


oj 

II 



rir- 



(... arAitoT t oU) AjoIxiJI .’. 

t-^j' 



( =ru.-. '"^ J =^-.~ a 

XiX - L r = XM- ur Xir .-. 

Y=^.'. ^r^=^nr 

(... itv iAT Mir) Aaol^jl 

MAfc- = [l - (r) -' lA " ^ T 
r - \ v y 

: iul jj| (jjjLaj 

[ii\ :AjM.)|I] (ijJi^T JC.. + VA+ M+V) Jo-jl 0 
[VVA :AjU)!I] ( 1AT + ...+ NA + T + V) 0 

l$3l l y*j ^2, y = ^ +r j 2. c ^ = 4 ju\xu T 

V • 0^ a . «. 

[ ^ :4jL^|] 

(TA)^ jSs 

iA = '-°rxr= f 

qL~ 

T^f.^ = '-" , rxr = u 2 . 

£A-rxi\££ l-i^J 



\ - r 



utl 



\t* 
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i^jUj Jot 

4 ^*iJJ^ 3 l 4 -julxiuJ^ 3 j 5 o ^yjUuJl 

. Ia ^ 3 !_ \~££'^os>oz 4 _o \-^3 ^\ 3 l 

: ( ^j^|Ij dj^Lb 3 

obol^ ^JlS' ^ 

^9 4 »L^I ^31 4 -*ladl J ^L? 4 ji^£- ^ 

.d-JliJl ^U<a 3 l J C-Jjw* 

:^j ^L slUI J-c-xJI dilxul 

.0j*2S>- OAP <>oU 3 l oUo^Jl OJaP 

oo .... + a + n + rr + *u ^ 4 >jU)i iLJu*iJ\ 

^ J ^ ^ ^ = • 2 - JJji 4 ju \ jCw« 

:J)\ Jl>o 

\ VA = 4 j>JU 3 I CjUo ^J! olla^>w<i ^jas>oz 

^-u&LiuJL dd^Lb ^1 p j£l 

\ > j >\-:jJ* 

]'‘'-[ 3 j^l 

^j-a ^a* 3 I 4 ^*/JJ«^ 3 l 4 jo\jXft 3 l J) 

:^y ^JIS^ 4 ^ 4 <JJja 4 -Julxia J^-a 1 A> (j j ^ 3 \ij 

°jf f (°J^)f 



4 Ul^u 3 I 



\ > | j | : ‘0^ J 

\ > | j | f = oo : j Xj 

" J-J 

( t ^ ) ij& OSLi jlj ^ 

lJUJI ^Ip-uS”" l* 3 l ^ 3 | L- 9 Ja^j 

:<£jL^I 

\ '^ > | | ^ ^»o A^-fc*«^fc*<-wa ol^o 1 ^ 



:(jl^JI^ 4 /nfilxoJl) 



1 <N I I Q*t I I 



^1 S^yj J=*^ o' Jj^ ^ ijj L uLjUL ^o jisU 

: 4 j> t ^> t ^aJl CjLL-VJ 



1 ^1 j^- 0 -?."^ ' < |j| 



© 



l j&yjAo*- 30 3 Ap ^«u>- 3 ^"*“’. 



\ > 



N_ 



.-■ m...i...-h j.-i..i—h :^gUI bugJI 



Infinite geometric series 



Jaj o* Js 1 ^ Q 

U_^sJt iJkP i(4^\jjj' Js>L.jS}' ^>-1^) ^ Uj~SCM <c.lj j c-if-Ui3 lij ;t,l±nll4-bjjJl ("l 

A - • Jj“^' ^jJ' ^ laiAf- jlS” ViV ^ - ijJie- Jjo 

r r— ! 

Lllliiu q >5j (ji«- 

' jj> V • isLwo *CS- Jjuj JaJW- eU»J' ^jS 3j Jij iU j iljl 

diL—J' >y J>-1 _^s eAf- ^jlif- 

...) Jl^ j5” aj*_> <uJLiA3t j y^~) ^ jl....i 

?Jajl>J' jl iU j 

.(ioV4.iU() A.^^U A^-wAL^Jt l. ...,-^J^ AjL>-V ^ w-USC_<4_; 

l^jli .\..a.,a>- l^Af- jlT ^V 3 V l^J 4 m^Ua)1 ^w->- aLmImmaJI I 

■Aj jlSl« j-P J) A,i..A. ...’■.<. 13 (31 ^ ij* »-A yAJ (jV i Ajjlflla j 



i 



:a. L .Ju.> 1 » 3 U ^Ij j Ig u l gg i ^gli^ oliL..^, ) ' ^^aUj JJj 

l^P y^>%A (jlj UbijA>- SJS> I^ 15 j .... + \ , 1 0 + t J 0 + 0 + \* 

il>j ji jl~p' ij^*d y^j i 'j~° f* y* 

(Ajl^j V U ^ J Ajcb^Jl ^AP ^ l[ 5'jJ C JCP ^3jl>J\ y*2J 

a. L ..Jl..a^ U Jjls (lA)3J . —>~ ^ l Q"^ 1 ' (3^***^ ^ 

jjp jj^jj ' > l(/'l '—~y~ iAP ^PjASx* k-JylAJ; AjJjlid' 

N<|u-| (A— >- iAP ^ J til iojlij 



Jlio^ 

**^ ' >1 I •■tfl'l ^ UbijA>- l jA iAP AjVt A^-/Ai^)l O^C.Ju.Aa I I ^yt ^l © 

\ ^ j ^ \ — dllA>>! j..*.? 

^-> J }U J .... + ei + n + u v ..., + rv + io+vo I 

\ ^ — ^* \ - ’.ij^i A>jj\jb AL.Ju.Aft. U i — = yy — J Au.A^]l a L .Ju.aJ l ^L-l -X >- y | 
l ^ AjApLj A,l ...l-Aftlli y = yy = J Aw. Au^3l ALwJuwwftll ^uLul 



^5^1 nil ^lill . q II — ^.ftlfc — AiftjJI .■■! . .J.I .jll . -I - .^ 



1 - 1 



jaj oi j 5 u Q 

(jLol>-l jL w3 1 IaojAw>- 5Ap jjSCftj AwJ^l a^«Aw^) 1 o^A...l . ... t.Ji ^l ( V 

Sum of Infinite Geometric Series Lfuftll j-lL A_uu-lJ^Ji ljUjLLUJI f^y^ya 

^ a ~ ^ ^ = ^_>. aS^LJL ^lgii> Aww^AOb aL.Ju.Aq a>- Ia>> (j p y ^y* (3^ ^aIp 

\ > j > N - 3 \^AAP jAw g uj^aL 3l® LbijA>- AA-o jwp iAP A APJ 



_L_ =^-9- l^ftA^JI^fliJ 

. ALjC-1 ^ H ? I ^ | j | loAAP A-jI^jV A— ALa a L w. L w.wQ iw>^ i\>ol ^.SCftj ‘ ~^ n I i 1 1 ^ n'( 

>A^A— Ij j . I ^ l ftw3 A>-jl V Jftp) Aw) ^3 AwuAw^ll AL.Ju.Aft l l P^au>wo il>ul uL53ui 3^ i(JAgXLlU jl. ! O I 

.AwwAAA a)uJu-Ao 3jA»- Jw® Alio _jwP 3AP y&sn . o 3 _oj13 

jiio ^) 

: -^j 31 3 ~-^' 3 “-“-^' 3 ^J— L-^ftH 30 J 5 * ^>o>wo A>-jl ( V 

y = ^y X — — yy A — = j :Aw-.AA$J' AjolwlftJl ^joL-t A>-^j | 
^ja>wo A L .Jw.Aft U J&-y •’• N y \ - '.’ 

— 7Y = ^ £_jwu9uoJi AiwwrfS ^ y = j c yy= t '.' 

y = yXy = yAy = J :Aw— (Al^Jt Aoulwlftjl ^“L-l A>-^j uj 

p ^ftu>wQ l^J ^jwwJj AjApLj A L Ju.Aft. l t .*. N ^ y ‘.' 

jaj oi J 5 U. Q 

:a>-j 31 3 -l:V' 3 ^~~ j ~^-gJ ' jwd-Ju-Ajt 30 ^ ^^jt ( ^ 

.... + ^ + ^ + '^ v „..+\r-u + iA-v\ i 

Jlo^) 

ALAAOjI 3°J A 1 1 ■■■< 

'"(}) I* 1 ^J'® 



t^ 



jitiJI ufoljJI J-ftiJI - wJUJI u.bS 



\t\ 



^lUI Jw^AJI - (Loll J 3 j 
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j~i Mii.tii.~t l j 1 . t ITitt :^gUI augJI 



= 4^*AA$3l AaulllaM 

7*A1 = — = : y = j t IV = I 

JaJ o 1 J9 u Q 
'-(f)ol Z :A>-jt 0 

^ ALyA I jjmS, ^ yjl jJl J >iaJt jjmS 3 I Jj^tJ 
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Y • = | -:a3^\jia 3' J»- 4Pj*»ia .Xs-jt ® 



ov 






,JJui3 iJcxiuJl JIxJLjI ^ 

ri = rxrxi = ^^ 51 ^ 



JUJjJI ul.clpl 



4jl>- ^!p J^jLLaila aL^aP- l_S>_j3j JJLaj ^ 



jxlqLUI 




lid till 


^tui 


JjSli 


N 


r 


r 


£ 


0 



x r - =n xrxrxi xo = L 3^yt ajp 
J^a j a) 1 ^gjLj jUjj'l (^Aa ^ip sS" 1 

ipiAlaJJ l^jUapJ^ Jj^-aj Ala....; 4jcLat 

( aLaiaSU-ad!) j^ILuloJI -a **S"M 

^ 4 *-° f^yj lW j' -Ao if ^ £* 

.Ap^aax^a 2JI otjlp-^t 

:C>bLa.l 

'Y|\rx ux No I ‘ 

tVY-= : = I 



v I AX^ 



MJ 

0 I -\xv ^ 



u 



m = AX“\+ 1 XV: 



(Jj^Lcilt - ^JbJt LJ^JJAA ^ 

Factorial of a Number - Permutations 



A t Q 1 -N- 



}al 2 s>y> ^Jj>Ci^\ U S Ijw^a 

cU OljUxi^i ^yj>s>- 1^^^ S* «LoL-Jl 

co :>ap -\jJ 1 \-L-a ^Ip U 5 ^ 

^ i»_-J Ha 3 1 tjf) ^ ^ j ^ ^ ^ 

Ijji ^3 ^3 ^ * 3 * a 

dj Jp-^UI (j-j-xll f 

jxjjjJI CiL^.j^-0 

:jl IjjLi oJUaJI ji j-S^Ldl j-o jxi jjJI IjA I1I4J ^ 

. Jj^LJl ^ j-frA-* 3 i ^jjCj i j ^ j-Q-A-* ^ 

d>>l g-.la 1 ^ 

AxujLujI CjIj jJlq 
. Jj^U — J Jzjs i 

:<LoJ II luajlsLiJI jlj-oll 

- - 0 - 

^ol^o 1 x_ .«. aJ I - vJIj \-a 3 

jlfl-cJI jxujjlll 









.^jUcdl ^L*cJ\ 

; L> uj J jUi jL^> 



jjJI 

: plalll 



45C^J 1 (l » ) 0^ (Ji (° V ) <y k-JUall 

OIa 



cujuliiJI 



; A^j ^ 1 I li3 1 \ I ^ 

^JL *2 Jxpl JLa 4 j^j j! ^ J^->“ 



(r) j.xiuji 


(Y) xaiaJI 


(N)xjlLoJI 


r 


r 


£ 



3 -\ju <=U 3 ^yj ^ x cAli} I ^JaXaaO 1 -XjuL<J I ^3 Jj\ CIa.o*- ^ 

■of* f) 

1 *_j^U£? r i^-y^ -XjuixJl ^3 ^ J ^ s> ‘ ‘^ su ^ 

wL*JLjl ^Ip ( j-A 5 >o ^Ji3.x<AO 



^^Llll ^Lill ■ c 1 1 — ^ ^lc — 4.1 -s. \ 1 1 cjLs_uiL>jJI . )l^ 



>0* 
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r - r 






^-0 Jj^UI c-llapl ^ 

4 ^?\j^pi 4 Jj>J 3 jLb-l \jj i^j^Uso 4 »*jj 1 :JliLo 

?jLx>-Sh 3 ^Jlp - < 3 \jii 3 l j>-\ *wJH?j 

:c>JI 

: 3 a*} I lXw<J ULi^j ^ t _>- 1 c I 3 

3 ^ 1 = 4 ^ 3 \j^JI 4 JjsJJ ^_J\io jLx ^-1 3 

3 jX? V” = 1 <C>JJ v Jlio 3 jXz> ^*^' 

4 jb ji? \ v = rx i = jLx^h 3 

j ij_a±Jlj Ijjfe ^IVCai Lo£ 

c(icu) c(^ c V ) c(l c V ) c (i J) c (_>■ ct) c ( V cf) 
(^ C j) c ( V C i) c (f C j) c (ic^) C ( V c^) c(f c^) 

! jL^i jup jSt (t c V ) /( v J) :jL o^Ji ^ j^i n 

LJ JjP iwill>o c fiU^?U^pi 4 Jj>dJ 

.*LiU&}l 4 jj>AJ f 6 4 ^?L»^pi ai>AJ 

aLjlo \r = rxi = jj.iLd i ^ 

yd 1 3ttf. 

il>o^ a)V\ ^Ip ^ 

: 4 juLuJI pLKV^I 

^lylPU^UlJl^l 

.\jfc^«^\»ip ^ 

:(jl^^JI^ 4 miSL 1 aJ|) J^lai^ll 



ol 



4 t® 



0 + o)(' /+ j) -^ 0 +j) 

j^uunllL^ 

oi = (v+j)v + 0 +j)(r+ j) 

o = j tf | •=«’-jo+ , j 
N V M- i T 

UVUV -= o J™ t 

£-rr- = _AJ = a=L = j)^y ( 0 

:j^Lj jj< Qi jIj ^ 

N=! « -=l H 

JSCi ^lc- •Ljyi __^L*)I ja JjiLJI iJvP ^ 










j - cl 



JaJ jji J^ Q 

^ v ^’ + ,J‘ 1 r 

Jllx) q) 

^ J^frlio V k_jiUo 0 AibixJ' j _^a3' iAf- J>>-jl ( i 

(J*«4 

5^o ^ ^3 ApliLa V lo jj 

tof. = rx£xoxlxV= (> J v = i^laJl 3 Ap .’. 

(~7~) ( SHIFT ) pT) ((npr)) (~5~) (T) :iw.L>Jl jj^ll ji|a^U«l 

Jaj oi JgLi Q 

■ 4jJj>i/}h AaJu>wo <Lk«> ^j-a (jl ?J--j ^5^ t 

(VU-is^u*) 

? w ^‘^ a ^ ^ i ' -^J y Jj^aj ( 0 

cM<# 

j<a><JJ' r laiJ^P j jla; jas>tJJ' la\ t eA>-lj ^a> JjS' j<a>iJJ\ bIa ^ 

eJ-;>-j iaj ; jia; j_L »> j V laiAP (3 ^iaj P 

1 = _rj=\xtxr = J _^s 3AP 

•® ^ jasUaiV' o J J^ 5 5*XP ^1^—1 dl5laJ J* "'nli jl^-inV 

Jaj 0* J9 U Q 

?5pC ApljLa a. * ... ~ i ^3 ^ Jj^aJ ^-vSCj 0 

Jlla (^5 

1 •-> i icj j^jU Ai • = ^j v jir \ai ® 

- ^.Ip a a >-.j 3 ^ ^ol> ^...ai ^5 1 4a-4<aM lj a.a .. t .a.> ^J> V ^Ip Ai * 3 *XaM a™— -aj a 

\ 3JjJ\ J J J»aj ^»- l^Siaj 
t J v = i x o x T x V = Ai • 3A*M .\ 

\ = ^j=_LjJ .-. t=j ■•• t J v =^J v ••• 

l>j U* J9^ Q 

^ + 0 I iaAi 0*1=^ J' jir lil ( 



>0> 



^1111 ^\j Jl J^AJI - ^1 JJj 






_jiliJI ^Ij Jl JaaliJI - ^Jlkll v bS 
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:aiil±JI iiugJI 



N'Ja^-'&CU V I ‘ v J V A»J A>-jl ( N ;in|i Ji^njj 

Wr [r - r] u-jjI—oj ZW> 

ioLC-V! ^y> Asx-^viil aC-^I Jis-\ 

Al>JJl OA^) *— 5lij jL->-l dJUjb -vSL,' ‘ Ij-^P N Y AiiJj* Ai>J N 

JjZj j jCV^J'jlTCI ® 

0 * x * r v i i 

:<UA«<£jC NT* = r J v Oi\5'Cl (T 

r s i > o V 1 i 

^jl~i Aa 1S" i_Sj j>- k_~jy ij^ls AAP ( t 

ri * i - > i V i T 

^ j\_J {"l 1 0 t i t Y } *lS)“5ll APj*i>^ j* ^jjflluivo j~*3j j* j J^O AAP jldi-l Jijls AAP ( o 

1 * iy * r* v ia t 

^jL-j SjSC^ JUlal V Jj_^s iAP 1"N 

o-i- * vr- ^ v v \ i 

I ‘N I -j- I I I I I I 1 Jj^» A ,>» oj£Zj oyk fj v 

^lijl aap f iaJ jji ^1 j» JjLJl Lo A i0 t i t r ^ISjVl a»- 1 j jSi> jl a->«j ->- 

l a iiiwi * i v iM<m 1 

(dX^-/ - ) oL>-j o^Nj y 4^>-j J jlo 0^ ^l— *>J aLi^I? ->5C) yAy 

(AjLJI O^sxJmJI dlC ij^°) (,Zj\£- ®^** a ” j«y3p) 

Vi t r t X < 1 ^ISjSJl y> “UjjSo jSCu j* lijSC. Cap ^ (A 

vi i x iX i \ ^13/Sl aj ^ jjflkivo j* lij^« Cap ^5" ( 1 •. 

Vi tV t V i 1 ^V5j*ifN y aa> j^i ^ jj^“ C»-jj Cap ^S" (J i) 

VCjIAj— ij JC-j V isAj—j J^V-J j-“ ,jJ Afljjlo yj*p 

^^jlAJl ^yjlAJI ‘ - ^olc — dA^-Jl -.1 ‘ wjLjS 1 * 



J - rl 




^x T j° r 
V J V+ .J V 5 



AjI^SsJ Aj^j 0^>ua A>-1 >Aaj \NT} 

( 4jVj^-A t C- ( 4 ^>i)La 4 A3_ji_ji) 

V^J_^ y ©A>-\j £.' ^JJ A>-ll«3\ iAP 

A»-jl jji JSiJi _>- II_> I I } APja>v0 JjA 

A>-^J JjW ^AP I 

Jj^flJu>va y2j>~ j\*£>-\ iA P 

J^ - i*-» -k!\>t ® 

_vj-_Llr v _?J-_yj ] 

r J A + ,J A A r J r x r J r 4 



: i>* £ ° -^j' © 

ir= v u = joJ ! 

9* = ^+^+.^ 4 rvr- = X •f 

rjlS" CloA*J As-j( @) 

.O A*J A>jU r J T -' J X \ i = £ J« jlS" \ j\ @) 
OjJLP Jj-o Ajj^o AoJ y l J iAP A>-jJ 

(_^>-V^ _j)j a>-\j) aj^Aj jIa>-\ aJaJ' ao^aJI aaj^I^ aJCj V* 

^ SpUaJN SjTj aUI «£} ^AjJl SjS” ^ 



toliiij ^0 



{■\ t v t o t r t r} = ^ oils' Cl - \ 

V^lsjVl saa AO ^jjiJuiws yyj y lij^A Cap ^ i 

V^15)'S' saa y aj j£s yyj y lijSCo Cap ^S" ^ 

V>l5j*Sl cAa AO Ajilj^-a aI^>! A^Ij li^^- 0 CAP ^S* ^ 

V>UjVl OAP ^ AA ^jSo ^Zj o.. ^ AflJOva ^15^1 A^lj liaSCo CAP ^S* ^ 

V^IsjSJUap^ aaj ^jS-J ^jSL<*j V oil>-I aaIovo ^15^1 ajoj! lij^a Cap ^S” a 

^liJI ^IjaII J^iJI - >Jlkll 



^t>at . jj^Luii : ojuLlJI iiugJI 

(gj nifllloJl^ jl^ aJl) j.g\~LuLC\ll ^.^Snil 



[l^T] T=l-j :jjS3 r J' = ,_/ ® 
U- = = ^ + i I 

: jaLi j <<a"' 

4.L* 

Ci. = ^ = /C^ 
jl 0^^ V^aaj^j Jys j :^lx 

_iLl = ^ : 

■A^-Wj* (r-r) (jjjLoj oCLa.1 

4 © '© -© 4 © 

^© V® 

ir = r j* >. ^^® 

s 



Olj-ulC- 


jut 


r 


r 



1 = Ao-jjJI alApVl iAp 



r-^J 1 v 



\r i 



\r- 



v ^ r=j f 
r = j t ri = j 3U v 



_/iV= • 

0 . i\ J 

1 V 



\r = ixr = L 3^yiiAp vr 
1 o = jLxs-Vl OjZ iAP VT 

i U 

it I 10 



M * 

i i n 



rn = r J A y. 



r = j t r j A = .jv i >v 
A = j jl V = j 1A 

vr* = r J'- i^ 

v J v+0 = 0+j) (r + j) = yJi\ n 

: Cluxj jjj 

^ Aj Jj aLaJI c AsJ 1 1 A-a ^ ^lp -jg C l ' jJ 1 1 A& ASjJ 

■ yJUflJl 

• Usl >mMI 4Jj_ujI gLiL^I 



Yo = oxo 



T* = r J° 1 

V= r j° e 



Yi = rxixY = r J i xr = jlApVliAp a 

AAAl] diji j CS' -jg C l 'Al l ^i- 44 (J-^P 1--1 

fr Cl ^ jO 



>0Y 



^^Liil ^LUI 1 1 — ^ .ole — aT\ ^>. \ i 1 cj Lu-o L» jJ I . iK 
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r-r 



Combinations 



jl£_o 






Jjl AawJI 



:ja-UUI j 



jl in< 



jla^UwAJ aJjaJI aSAlJl - "H It ja * JUaJl 



:cujLdiUI 



j] 1 ^ ^j£Aaj 4P I ^ ^j£Pa j*4 (3 ^ d\j^U ^*2>J 

: j\j A^<a)I j»a ^^\la5\ J_ aS^ 1 

jjDlA)l ^ ^2£>Q Adj^jl j^l (f C C_j) ^(o cl) 

fj^ia ^ lAs^lj \j^S* JloJ l$Aa ^\ i {I c ^ c I } jlj c 

jo 

= & v~>- 3 A' jJIj JjaLdl aS^UM ^Js- j S \ H 



j I J 



Jjj jp 4 jI>-^M FT 

•it j* 



jujjJI ululpl 



j-a j-^?Up X j-a JjjSCcJl O^jApJl DAP Ai>-jl :JOaj Ijjl ^ 

O^jAAiJl 0 Aj 2> Dj_*J d> c_J j^Jlj {d c c c » c 1} 

..c(v_J c _>- cl) c(_>- cl_J c I) 

j«a Jjj^jl o^jA-aM jS”" j\i _j*p c— — jlS”* IdI^ ^ 

DAP ^Jb dU a! c _U IjfcDAP j j$o DAP 

Aplx^wjl AjIjI-A^-'^II DAP ^lp ^ I ^lp CIj^jAaJI 

.j^sl lJj& c ^* d\a*)I *w--op ^Lp A^AjuV ^l)l 

: j iAu*>fc 

V U*^Ao 43^A*)I Uj ^(3° c ^,J° jo (jj^ b ^ 
j»a ^jj, 2 j>-La ^ y3 * P 0”° Ajj^s^JI cAjl^ojJl DAP jiwaJ ^ j ^ 

. ( c_ ■* »‘ js) I ©lplj-a ^a) ^^IaP © 

jj>Dj>-\-a jj^^aAP j»a 4jj^-a3 1 OljUx>-^l DAP jdo ^,(3° ^ 
(t^ojjl olpl ^a jjD) j_>^Up o j/s 

A° •■ .. . ^ 

OLojJl DAP 0-^5- ) ^ ^ = r 3° 43 ^-jc] 1 J) i^>Jj 

( I ^j-a 













^3_c^l / 




Combinations 

pi ern 

^ (i i j>- o i i ) Jjl i*jj' j» 
J5"* Jjls c »jji3' ojZ' oU jL-a 
«AaJ' 

. ( v . ^). (I --).(i. -)■(-■-)■('■-). (i.l).(-.l).(-.l) 

,(^.j).( v .j). (1,^.0,^) 

...\ (I a) k-jillio (»— » t f ) jLJl ^a 

< P .a^3\ 0\jLl>-V^ ^a>- (jls ■> ^13 ©lf*\j-a Jjji f Wa tils 

.U.^Mi.v)-l^-v)-li-lM^.I).(vl) 

"AjLSjJ " ei^ ^a 

Combinations 

j-° j ^ j ^ l^la j5* 4jj^«J\ 3*kP | 

+ -^J» 9 j t J»9 j 4 ki. »«>■ jA CJj)\ j^sUjJ ' 

: jl Ji>*j JaLJl ^ 

(t kJU i) I jiiu J v i3 f j<* e_^a j5" ^ V V^la eiji-l a j^Ufr 1 ^3^'-?^ 5Jj ^ jOi 

(t 3jS i )'jSj j' 

3 A* 1 = lJA 5 ' 5 * i ^ j kCaJaiJl I JA 



_jj ■ 



LS'1 ■ 






Jiio Qj 

i>= 2 ?^ ^rS CO 



lila ) r 3 v 



aiilill 01^9)1 

r-r 



oli JsSj Jjl jJI f _rti> < 
1 1 | 1c- 3U 
. Jl5wL kill* 4 



a i . . il . . i Nl ,~iklUi/knl l | 



^J,Tk r _U-5 r aav•' ; »• J ^ , 



(^-)= 



tfjiliJI ‘ a.^11 — ^ .- Ic. — a~.^ .11 .-.1 • .kl <jll ■ .!".< 



c ^ jW^“^ (JjdIaJI c -J Via3 \ ^jD jl 

filpl^a j^D ^l-A^-^l DAP dI>o) •»— IAA 






: jl j^Ap IjjLi c-xlUaJI j^^» jl jJijioJI j^ jjJI lj-& AjL^A ^ 

.l-^-Jp 4 Jg.a. .,.>.,) olfl.vJa.7j jvSl jJl ^ j^jfl^ Ojjco ^ 

.(JaLAAS") J15L-L cd-liA Ojjco ^ 



: AxujLujI oIj ijJlo 



. Jdj>- 4P jx>fl>x>a - 4A>J - c— a.o - j^Up - 3* 



: J-o.\ VL ul^II Auj Lx‘\ 1 1 jl^cJI 



JjT - oljlfl-A - ^* A ’I^ 3ji " A^-a-JjcJl Oj I 

.4_^jp 4 ^_v«\l>- 



jApaJI jajjjHI jjla 



o^A 5 Ca*-<J I j>- - ^iaa]I c-fly^xll - AjLiU-jl 



>0T 



^lUI ^IjJI Ja^AJI - flxil JaJj 
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(V = V + o : j\ Jas-V ) r i3 v = o 3 v • jl 

JlAl jJ ^ & 

jaj J Ja^ Q 
H jjJj u l 3 ' V A*J (\y 



bliki 



t JUI - 



( nc r)i3^'j^ 1 Ajl^J jL— 'SHIFT +1 ^j\jjdl jSA. 

t 3^ + t 3° aas a— A>J \ ^ 

cN'^ 

> C*}Cv)C=) ^x 2\> 

rn =^3Ui 

jiix) (5> 

tv . j r i 3 rA = j3 ? 1 ' : j^" 'H (J) 

cM*« 

W - jT ^=/ A '•' 

1V = j:jl JUV- j\=j :UI 
JaSj j» dUA) <. j 3“ 

ro =J .-. vo = J r .-. rA = iv-j r+j J 

jaj J Ja^ Q 
.j 4 a& o T 3* A= l 9 A C-llS' tij - V 

jiio £) 

. ^ l^i a&^am ja i ^ja 3d_d jL^-' jSw Ai>_>ls> *Sy (J) 

cM<« 

.12*3 y jS" i— -aijdl Ja AaliuV jl— »-V' j' C — >- 

N ^ | — t J' = Cj 3 jUs>-V 3 3 Ja 

j^j (ji Ja^ Q 

CjIj jLa 3JA A>-j\ . {j~A ( j5" 0-X>-3j SljUa \£j&y wl— >*J 7^jjlc .T. 0 AjL) l.... a ^3 A V dJj— at ,T 



IT 



jiliJI Jl J^aJI ~ -JUJI v tS 



= %- 



jj^uai tojullll bugJI 



JGo£) 

VOtJ— - o j Jl>^) V 3*3 ^ja oJ— aj 3 “ Ajj^a Ai»J i— Aicjt j^*d (J) 

f ' = i 3 = J Wj v 3 ° jd>-j i 3 _ 4 * aJ ^ 

0 = 3 = CjtX— a 0 J^a AJmm _jL*>-t 3 J® 3 AA 
a 2 j Js \ • o = oxt \ = <u>J3l 34 j£j 3 J* 3JA jU JjJ' tA*d Uidsj 

VOtjl— * 0 j ,^-J ,j-® CjtiA— a r j\ Jl>^) i Ajj^jO ^ jU>Co\ AjLjlff »^ n l‘ Jl^ i 

j^j ol Ja^ Q 

yo V ij Uj iU_— U^>- 4la.".l\ «U>J Ajjjlff ’CUj A N ■ *J 3-^3 i 

Vi— a^lU JjjXJUsj 




bliilj 'Jf' 



:(U1T- >nrr) JLi—iU Jj-Ij 
UJ au ^a*sj lOVUi^l ^ jyli J**J l _ s -^3 i_3_j— La jA 

JI^—iU i^jVIaI>-V^ i— > 1 — i >- ^3 Jl ^— i i^jila i J _y^ , “' 3 s 

•i— oULi-P \£5y A— ■ U>- 4j\ Cii' 

:5JUI iL-Vl ^ s_^-1 *2 JjttJl alJpVl silu Jab 

VdJiJ' 1 Xto ^ A>\£ AjtS jS- 'iU - \ 

I Jdj /3 J 5 ” j<< 9 Ufr 3JS- AS^U- Ji>-jj Jjs "T 
ViJ— iLa a— L> i— a. yd 3 

l^W" Ja^aa A>-JJ; Ja "V 1 

VcdlaM 

! JjLj *Ua^-^C ^j>La_! Jg LtJ l at ^>-1 -Laj 

S^>-la J^a (\ = 'U)Jia i :j/‘5(ls_^ a J! < 

\ =JJ I • =jl^la 

' = ,i' * '= .J' 

.0^0 JT ^3 t = J jl \= J jl • = jlgia i_j>-la_^w!>UjJ' 3» (V= \j) JiaJ I JliJl ■— 8-<all ^ 

i jSCaj \= 3 r < t = 3 r t \ = 3 ' : 



^1111 jiljJI ■ lc — 41 -will .-.I % .xl .^jll wjLjS 



M 



3^\^\ - :oiiliJI oaagJI 

• 1 3 ~\.j 1 ^ \ *^*3 i 1 ay I V -N- " «n l 

i— i^UaJl «L>J 1 ^ 3 ^ jj-a JjJidl Ail 

jz£ r '^\ CjWI OiIa Y i -lad ypyo d^Lidlj 

^olAdl I— — 'jjj V^w 3 i— jLLa>u CjW^ Jaao As^y 3^-3 ‘ 3 jL— S\ 
. idJ 3 D 3p" ^ 3d 1 3«iP' t ^ t-Y id3 d i Aa »\j*T.......d ^ 



:(jIjaJIj aLudLloJl) jn’i »iaII < < < II 



\\ 

7 T 









JU did 



JU AJ 



© 



0 = j j = o - jt U r 

\ \ = j VA = o- j V + j 

rv = r 3 v = oLjLdi 3 J 1 P r 
rrv = r 3 A x r 3 '- = v u^Vi3>iJ^ t 

( * 1 1 ) ij^> jsL j^Sij all 

^lp ^ 0 ^ 11 * (l) Jj>- jl JjU- JJjj (i) Jllo ^ 

C u ^-y£ 2 d d\)aj 

l 3 ^lj^>si* 4 al (^ 5 ^ ■^ aj ‘A^iso aiU j^ju a>o ^ Ua-o 

(-?0 

T 0=>*+\0 = r lj°+ i 3 "' = ( 3 _^iaM 

: iolujj jjj 

3JiP 3l>o\j JlSi— iO C-Jua daj j Xs> ASAy 3-^ 



: Jo LH I lilujl liHI 

jidi-J \ ^VSC ->aQ 1 ^ \ ^ — Oa) Id ^— 1 x 1 \ I a_o © 

^la— Jlj tj-?j^ (^) J ^la— Jl U >1 ^ jlysa]l 

^la.AA J Up Jj-a j^^Xd 

....loSCaj 

^J^d>-wa ^jL«J ^ I'JS' ^ v 

.a^JuL-a O^ldO ^3 0 ^\pl 

. » 1 a <>) I ^J lP Ad^X^C -^3 1 i^Iop^M lUI ^»y a >o T 

:Ial uiMI L ^lc IjHI 

°r = °(\+ \) ^la.AA J I 



>0t 



^jlUl v-_a_u^JI — ^ .flic — 4 ."\ -V \ 1 1 Cj L ula L jJ 1 ( )K 
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X>-j\ *j ^;I.t .-J \ ^ ij jju la-t>. l ...fl \ + - r ^j* = ^ 43tuJ3 4alj^)t 4}tjJt ( V ) 

(V i f - ) 4.1a iiJ' X& 

JaJI^ 

' + t r , - T i/ , = (i/‘) 3V 

. t +_a- j --''_a + _a ( j-r + T ^= \ +(-4 + j«)-'(-» + j') = (-‘ + j') J ''- 
^(\-_A +Lr r)=(^) 3 -(^ + Lr ,)3 

-»(\--a + ur .r) , . / yr . W 3 '(-*V) 3 



- t-v =(^--- 

=(^ 



;=WV.' 
-V =(^ 



5 ^“>c i:(v ‘ r ' )aiaij ' •'• v = ' + ( r -)- T ( r -) = ( r -) y -‘ 

0-=\-(t-)y = (t-)'i = (Vit-) rtiiiJl J^o 

JaJ jjl J 9 U Q 

(jxl^Jt l J**a A^-jt Xj tAAlJlftlt v t^A>vL^o 3 Altjjt 4jCJLa A>^ld V + ^ t + * t“ = (^)3 CAatS" tit [X 



(*t t \ - ) Ala flit t JAfc- 3 



■At-ia’i - Li e Ajl_LJt aLdjl^ 



ftioj T3 



Differentiable at a Point 

C-o- 3 j>-j 1^1 (l)"3 CJlT tit Jai3j tit ( AltjJt Jl>w« Jt I vA—a-) I = Aifr (jliLi^U aL\S 3 AttjJt jt JUa 

(l>-(-» + t)^ I r . = (|)-i 

.oAalt cjjt aJjIB 3 AlljJt Jjt J jpj ] ^ t [ a^Xatt Jt Ala at Xs- 3 AltAlt a aX-Xa OJ>j tit ^ 

3jA>Jt 8^j5" AltjJt Jjli Al] jJj \ - = (^^4)^3 3 A3t_iJJ A a. .7. a i3^ A>*j : (t) JllLa J 

2 _ Js- iJlaiiiO aLIS j jSsj 

jiix) qj 

r = j- JAf- JUxiiO aL\S (^3 jt c~5t ® 

J-J'^ 

f= ( r ) i ‘ f AS^juo 3 /. { ' ~ 2 . = 3 JU^oV 

I? \ ■ 1—^ - rtlV l ~ ^ ~ 



J 4 l 53 lj j^Liuli :QjJLlJI OU. 9 JI 

aJIjJI 4 -JjISj ^ j 6 " 1 ^ 

(f) ^ J) a! 2 j 2 j JJ-P 

-r 1 = (D^ 



(|)3 .(^ + 1)3 



JjlaXX^tJ djuti j 3 jA>Jt aJIjJI jtj ^_j^\ialt Jt.j^’ ^ 

■c^> 

C (AN) tj :> ^ O' ^ dU^l? ^ 

(At ) 

CjLL ^.1 

r- = i-\ = (\)av ^ 

^ t aL>SaU .*. 

(V - c \) f XS* 5 ^ ^JuJl J Aaa = (y - c \) f -UP 



r = r (\)r = 



(N)p - (-a. + N)j> 

r 0)- r (-^+N) 




^yjlAJl ■ Q.^tt - ^_alc — 4X^-J1 oLj-Aali _>JI 



At 



0 vtri~(r) Ua = J .-. r = J Ua jjC, j 

v + j-i + r j-t" = (j-)a •.• r 

V + (_£> + i + r (_ a + V = (_J2i + 1 J^)^ .’. 

£ + V _£> r +_A 1 - (_a + ^j-u) ^ c 

( ^)3-(^ + ^)3 Ly = ( )^-.- 
i + Lr t = (i+_a s ir + Lr n) 1 — (-• = 

• <— _a 

r- = l + (\ -)1 = (1 c N -) ilaiJi J^Pj^UJl 
J 1 ^ 0£i ^ 

\S\ 4kEj Jup 4 LI 3 j ijSo aJIjJI jl aJIjJJ 

. 4ia.a.J 1 tj-v-A- 3 1 OjLaJ 

. » a ^ ^ > 

ojjS' ^= 3 jCxa T 

\ =(t)3 .-. t + L r" r L r=(ir) i ■-' 

\ 4 - (_j& + \) - ^(_j& + \) = (_& + t)a t 
_as + '_& = (t)a - (_* + t)a 
(t)a-(_a> + t)a 



^ o)^ ••• 



c 



9 t 



• <— _a 

_a> + r _a. 



\ = ^ Jclp 4L\i ^ /. 



>11 
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f - P 



/7.V > 



(4 



^>4 %A 

4l*iU iJljJI j\ J\ i = (-r)^ = ( + r)i :(i) Jlic ^°> :oLU.I 

.(3l2ii^U ^Juli j^p l^SsJj 
(At*) fj& jSLi j^Sdii Jaj ^ 
4 ] n.Qj X£* 4jli Jl5lil 43 ^\aM ^lp ^A j£> 

.4laSl)\ j^ui3 AlP 

:( A r) ^ Ja-i jl 

JUibSl) jJuIS a5IjJI i \ - = ( _ t)i = ( + V)i c~o- dl*£A> i aMaM 

i = (r) i = ( + r)i :c~^ dl! J5" 

=^i j^i ^ 

jap (J 5 L 1 A— 'dU aIjIS ^-p l V = jp ~ '' -~~- a ^-loLdl a)1^ 

.dlaJLjl j—aj 

J-t^jjj J^di jl Jjl>- Ao ^ ijj U dL>ilia ^a H 

4j>%o>xoaJ^ ol>l>-^l 

V > j- 1 LdJJ-P 



lT 



= (^v * 



r _ (-a + y)-a 



V ^ ^ JoLp ^ 

V = ^ AlP 43 jJKA 431 jjl C ^ ^ 

' - = ' - ( r )^ = (^)id-^ 
= (r)j- (-» + r)j 1 ^ = (-r) / i 



£ = 



_£> 

i 

(y).-(_ a + y). 

_£> 

(£-)-«£ -(_a, + y) 1 



:(-r )1 



t = ^ -up JjlaAdil) aJuIS ^-io.'. ( + V) x i / ('t)'i '.' 

(°) J^j(j> Ji 1 ^- 



\ ^ Ca-p 



0 " 



y 1 «-up \ + , yj y 



= ( L r) i 0 



O"' 



\ = ^ JAP Jloaj'V^ d-->ol 

r = (^)i < r = ( + N)i < r = y + r 0) = 0)a 

0)> = W* ^ ••• O) 3 = (^) 3 = 0) 3 v 

* 

JLpHu^JI iuLLs cwi 



Y = r-N+(_a+N)V 



>=(-')' 



t -rl 



Jaj 6* J9^ Q 

' = j- jap JUiiiU iLU ' + j* - r j- = (1^-)^ O' ddo' T 

Right and Left Derivative j c r 'U -Jl Aal.t.^tt 

odddj | ddpld C-d\5j *( a 5\-\3\ Jl>v« I C— >•) I = ^ -UP 43^xa i Ajljjt Co\5* IS1 

( I) ^ y Ai^dlS Ajud-*J' ^>- tp ^j\_j 1 1 = -Up ^Lj.-.uV \ A-JulS u - u t jl— > ^jLp I^j apIS 

: Pyy > -( 



(|)3-(o» + |)i 



; =('^^1^41 



(l)»-(-^+l> 



■" = ( lys ^^*41 *wAd4i 



( a31-a3v aaia- 4 t( l)"^=( + l)'^ 0 ^ ISl laa^j lit I a-p (3liLd^U 4 jIS i 41-0^ (j 

Jio £)' 

r^,|" laAAP . >0 | fi 

t = j- jap i3liiiil) aLIS ^jP l = (j*) j d.— j- i a31aJ\ jl jo i 

* <j* r + lT J 

£.= J JUcoV 

£ = T (v) = (y)j t v = jap aS^xo aHjJi .’. 



i= ( + r Y> 



(y) 3 -(o* + y) 3 



>— P= 



N = ( + r)- s .-. £ = (-r)- 5 .-. 

t = ^ jap i 31 Saa^U aIjIS ^-p 4lj3l Jj\ y 14 ^-4 (t)^ .’. ( - v)'3^ : ( + t) y 'i v 






JaJ o* J9^ □ 
jaJIaJI JUiil Al>lSdo»oi t 



V !> L j- LoJAP 
■ loJAP 

; iijlj j i^wiv 

^IjAdl <uLli jo 43^141 ^UU— - j (i) j3^d jl Jjl>-j t (£) Jlla ^JA> ^ j4ljJl j^ J5" JloOj\ AA>ol ^ 

. jlaa^U JAP l^]l«ajMj l^JU^a *Iaij JAP 4ljJl 

y y = ^ jap ^IaAo^U 4->lS j y - ^| = ua->- j 41jJI Jj& ^ 



AT 



jiliJI ^Ij Jl Jo^iJI - -Jlkll v bS 




> 1 V 



^IjJI ,WJI - jdxil JaJj 
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jaissii j :dilliJI oa^gJI 

r-r + *(_» + N)i L_v = ( M )^ 




l \ = xs- JUiiiU aLIs 3 ( + \)'3 = (~\) "i V 

(Ao) <J a ^*3 XL) ^3 ala»- La 1 k 

(V) Jlia ^£Aa Ailia 0^3 ^Lt- aJ1a)I (3lkal 



r 3=^ xp 



djuUjJI g-U-iA^f t 

a 5I jJl JlSlil aJuIs O>o JaP :lkaJI 
X<o*‘ N-j-v' 



V > 



lT ‘ 



\+^V 






r- \ +(_a + v)r 



^ = ( T )^S :*. JllaJl 



r = (r)a:aUoy :ijlj*aJI o = (v)3 rlbiJI 

aJIaU CLxJl oApliiJl ^3 A3^*a r = L r jV 

(jl^^Jlj gUtl3ll c-ll) j-*U-ULC\ll j^LLfljJl 

^\jj (^®) J^o JJj ^9 \«s db^Us? ( jd3U ^ 



f* 






V ^ ^*1 l^a-XkP 
t < L®Jl1£- i. > + 



J3j \ = ^ XS* 4l^ala 3 

r- = (-\)^ t r = ( + \)y.* 

or^r*--- 

\ = ja JLLP JlaliiU Alois ^*P 3 jU dUU 

r- = ' ® 

X = ^ja ALP tjj^a-a^ a)j 13 c ^ = \ "V 



(r)3 = ( + r)3 = (-r)3 jjSCj 

£ = p_> + I .'. 



", 1 -W»v® 
ij“ t J 

X = ja JLP aJuIS 

V ■ ^ja *L^P A.I v - ~ - a 3 • • 
i_)+ t V = 1+ £ t 



r^HJI jjujjJI (jjjLoj CjLjL^I 

(£ t r) AkiJI JLP jaUJI J-a = A = (r) x 3 ? 

°£o= \ '"k = J t 'i =0 -) x 3 r 

^ ' r 



'lT 



r\ - TTkrT~kr\ 



r 



\ + V + ' +-»r + jar V 

r 



~jx \ < 



' T lT' 

\ _ \ 

A" + i_r' 



lT- 



_» _ 

'" 0“ -'"(-“ + ir) 



^ =(^ 
H = (o^ 



T^ = (o^ 
lT 



HA 



■ a 1 1 — ^ ^lc — 4.~\ -s. \ 1 1 Cj l uJ~\ L> jJ 1 < )i^ 
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r - p 



,?.V 1 






(^)j - (-a + ^ = y s 

—to 

V ''iT'l ' V + r ( -® + U")l 1 \ 



T _a> | + -to j-fv 



r= t .-. u=(r)'y.- 

aJIjJI (Y- cY) xLc ci) I 

j+ ti .-. r-=(r)y.- 



Y 0 - 



Y-= * j + \ Y j j 



jl5j Y = j* -Up aJuIS (j-)i CJ\5" \ai > 



(\)'i t(\)i Ua-jU e = ^ ^ 



jlSj Y = j- jup JUuiiU iLls (j*)s cJlS" lil Y 
k-W^j- I • 



(Y)'i ‘(Y)i U>-jU jLyS - 



Y-, 



'iT 



(\)i-(_*+\)j 



2jjI ( jjjLaill 3-iL^I 

v=or> © 



0 = (N)<» t - = (N)j, o = i±^f 



r = (Y). 



vi-VY + V^-W^Lr 

Y-U- 



Yl-Y^Y I • [Y-W^V 



■lT 



ry ~ r Lr \ ^ r + (y)^-(lt')^ 



■lT 



■lT 



lT 



® 



v (Y)rxr- = (Y)YjxA 



Y - 
r 



:(Y)1 



m 



^liil ^IjJI J^l - (JaII JaJj 
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Rules of Differentiation 



T-T 



: {ja aJcJLa dj'ojj ' «. ij jaS ■ \j — \ 

V = ( l r) i r L r , = (j-) i 

Vfc, a o^ \j* ~ c 3 V* t j* 5 ^ \ — Y 

? 1 * - - - i At At 4 Am«A oAf'ld ^ll*Lu>t jJjb — T 



pJ-QJ ^ 



Derivative of a Function 



■dp 



2JtaJl2 
a^jUJi ajui aaiJio - > 

^- = J^ oils' til 
:j\^ 
=(^=J* 



= (^ + L r)^ 



( lr ) 3 -(j,+ lr )i 



=<^=^4 

O-i 



( 


■ #_ft ) \yua = -r--*- | jj = ( Lr -)'i = O^J_ .-. 

-» o' -5 




u ^j 4 j = ( ,_j 4 j ) j 2 JI jJI <la~u 4 m - Y 


1 -j . y s 


:jli t B 0 !ki -r- 0 \>\ 


\ - 0 °i 

o-s 


:jl* j* = je oils' lil 


voi -^4 


:il> t»J.I -.A*. VI-o»**'»l 




JtLo y 




:jA*fv> ff ,J o?-L Sa~f\ \ 


o“° = y * 


y = y> v t- = y 1 



^ V =J^ ‘ 






V = J* ■ • * = -^y •■• r - = J*- I 

^jitlll ^ 1111 . 4 .^" — lc — 4 "-> 'll ."' I . ..M > jll . il*^ 



Jji3\j ujdli fj^r « 



•u;JI- 



i&O-ii 

>JplS) aJI jJI iJb 44 

.(iU 

S (( l/ ,W = J 4 .U: 



ative JjVl ifcill . 

V»>~« 



:cujLiluJI 



X«o dAj^Us? ^a 1 Jjl ^ 

^lj^>CL4^\j = (^*’)^ ^ = dAj^l? ^a ^?\j ^ 

l^laj Ckw^J^JuJl 

d)^x> aJIjJI A^JLa oAp-li J j^pU** ^ 

. ^_J 2 J ^_ju) I 

= (^ w )^ ^ dJl 4 j£JLJ oapIs l 3 L-!j 5^1 ^a ^ 



: jujxll uUpj 



:jliiiuj^l jcl 

j43 (t) Jaj jl J^La. jjj ^1 Jiijl j»j A"\ j4s (\)jllo (jiiitj 

A<\ 



v v r y s 

V®i = V®rXY =57 



O' 

1 

r o 

0*7 



O' - 

r = yj_:. 



yi 
&>S ■ 
yi ' 



.y^s = 

lT* 



CiULaJ 

Oil 1 

O'-* 

L^‘-‘ ? 



0 " = ‘ 




~al^“ T.Vl JL^I 

Rules of differentiation 



ougJI 

oijljjl 

T-T 



i Q 1 -N. 

C-^s>~ 3 aJIjJI A»o ^3 ^Ju3l 0^ 

ia-jio dU i5" ^ < x y cyy yJ A y j* Ujjp 

dA] 






X£*\j^ k — L 5 ^ 

oJs-\s^ 4.0.44.4-i^ c^dS^ 



bXpl dAJi^ a) 1 jJ 



:,jjjjjJI oL ^.^-0 

: jl L5 lc Ijjli oJLbJI jl j-o j^j jjJI I jjJj 4 jL^j ^ 

aJ|-\J| ^LfildwO i^SjjCj i 
aJIjJI 4 ^idvo (»_ijjCo ^ 
f = aJIjJI i ^ijjCu ^ 

• (j jjjJlj * 

. dr^Al-i o-o 4 

• d 4 _ 4 »_wJ 5 ^jL>- AjilCLo k 2 j_x 4 o 4 

(^LJuJl SJipli) illjjl 4jta ◄ 

^[((J^)^] — { jff> Aildva (^_ijXo ^ 

: 4 xujLujI oIj ijJlo 

. 4 LJuJI oApli - { Jj$\ AiilJLjl 



•d ^ \-\~; ,,'^u Lx"\ 1 1 jl^cJI 

l>- a)I - - Oj ^ 

: j.lLo .,11 jxujjUl 



ijxujjUl 



.^1 jjJl fAa)\ 



: ^ 1 I 



-Ul jLu2LC 



.oI^AjwA 3 4$C^J I c *wjl *£* 






^Llll ^LUI >._^ ±y\ i 1 — ^ .ole — 4."\ -s. \ 1 1 CjLud^LijJI ( )K 
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^ I'' 

dAJi -Aju ,Jj£jl ^%J ( 3 ^ 

.jljyXSl ^jjo ijJo^a 3 AP 

^*z\s>- 4j ixJLa 

.dA) jj ^j^Jl Js^JiJl 0 ^~* 2 3 > ^a 4-o«w*3 ^jl>- 4jixila 

c(AV),j<£? J^o jl J^\j>- ^*-) ^3 dAj^i? ^a ( ji^U ^ 

.A^w^x^all obWVl ^!j. ^ua 0 *)j^ 

^ + V'--V^ = ^ © 



0“i 



‘lT 



~v r \+ ^ + '- ^0 = J 0 - 1 _J 



^Wy + V 



lT 1 



Q° i 
lTJ 



T\ + , y V — + 



iT Vy + j*- = 

x(^ + vv) + 0 +V') 0 -V) = ^ T 

IT" -> 

Nr-=Ax(N+V) + (\+rN)(N -1) = N =Lr [ oli_ ] 

O' i 



\- ir .r 



J- 1 ' ^ 



lT 



= L^ 



V® 



(\- Lr ,r+V)-(r + V r )( 0 + Lr') ^ 

u"i 



r ( 0 + <r) 



N \ + r , y>\ o 



O *' 0 -r ^y 






r (° + L r') °“ i 

:*Lj’Vt JljjJl 3 ^ Jo-jl 



[v + j-a - r L r‘'] 

h+V-V*] 

[^ + LT r ] 

[—!—] 

X (r+J.) 



j-r+V-V = ^'' 
0 +v r - V)j- = u*'* 

(° + (J-) ( r - lt) = i / 5 

'+i/* „_f 

= lT 5 1 



r + 



lT 



: djuUJI g-Ua^VI 

■ a * 51 jJl dJuti d~>o JCP :llaaJI 



=w- 



r^ Lr c\ -^r 

V = ^ JA£- V > ( ^ c \ + ( ^ X 



o* 6 ' ^ o* 



V = ('V)'i c r = ( + r) 'i JlSiiVl apI j3 Alai^,L 
r = ('V) / i = ( + r) / 3 :jls^WL J 
4 ju\S aJIjOIs 






r - r 



•-^T” 

'--■ 5 r‘ '■“•'v-^ 1 

• <^C- i S-'jrVy= T ,j-y = -^— .'. T U-=V^= J* V ■* 

JaJ yi J 5 L* Q 
: jT ^3 ^-L A>-jt 0; 

’u^ = j* * 4 — = 0 " * V n y=o* y ‘^V- = i/ > ' 

t O 3^1 jl f »W A til it. 4 

^ ^t 4 :,)li 3^4i—i^0 aL 15 U,t 3 j^-* 3 — 1 ij^ _^-> uaJJ 4. ...'..Uj 3^-5--“^ ^ c^j\5^ tit 

: jU t ± _Li_ = (3 ± 9 ) S jjS^i j 

i y S tr i i 

l^li ^ i—JL 31^--^ 5JLIS Jl ji .i 1....1 r i . N i cJlT tit 

= (^)( 0 3±...± r i± r 3±3)-^- 

Jllo^) 



r 1 r ~ 7v 
7v 



-^V 



T - ' = 



^iu* ^3 -^i. A>jt @ 

, ’ir + 1 i/ ,r = o° ' 

J-J'^ 

j° '•' ' 



0 " + J" 

’i/'^ -V V 



0 “ 4 



l-j* T\ + + 



Jij ui JjLa Q 

:jtS" liti^-J^jt 0 
+j-t+V r -V r = ' 



i_j jj^a 3 ^ 3 L>- Aiilit .4 

3^41— 4LI3 ijut 3 j^j (^ • ^ ) ^St 3 t 3 li 4 ,...» J l> 3 ^ia^U 3 ^]ti ^3 . ^ oi\ 5 * tit 



AV 



0 “i 0 “i 



jiliJI ^IjJI J^iJI - _JUJI 




>v> 



^lUI ^IjJI J^l - (JaII JaJj 
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■x 



r- r l 










(Chain rule) 2ti. tti ati % 



I mJqlaiJoi: C J 

Jj-oj 2-o Ja*I 

JrJ '('-VO^CJ'S' 1=1 

Vd.J- j /.I \ djlojl l ^3 Ajjj 1*3 jj& t v dj jIa a 4 -jL->- OLLp ^1 ^Al>J 

: jl Q-.*bfc^ jl^-bl <-~Sy d_— I dAj 

[(>)j]*=(>)G°*) 

[ (>) j] a = (>)■> = £_ ‘(£_) 5 = >* i*S*- j- 3 '* J 

j- dl'jJl 4JI3 ja jl Jjfljj 



a Jl> AJjli ^ c-SlS” i ^ ^Ju^JJ a- ....J l_> jUlL— 4l>ls = e-IIS' 131 

j" 4- — Jl) 4blS j ((>)j) i = J* 5 j^ 3 I j" 



SAxALL.^-.jj^j 

0 ‘S £_S o-i 



jj 1 11 o-ApLL 4 j jlaJl oJUb o j* J 



JtU) | 



L- 5 

= jjSG j 






-^i- °(\+ a -r- r a -)= soils' lil(o) 

cM*« 

i £L° = "^J’ ®/~S') ^ 4 bls jds jl ^.o'j 

oj-iS' ) ,j^ 4— -3 U aJjIS ^tiA3 ASj 

1 ('P- Lr' f ) * r p 0 = ^~ i x ^ i = 00 S ■'■ 4 L.LJI eJ^ls ,i-JaX> 

^ C- a- -5 {ji j-i c '“' ' 

£_o* j*tyd\> 

(v-j-r)x i (\ + J -r- T IJ -)o= 



jiliJI ^l_, Jl J^l -^Jlkll^tS 



j.isiiij j^iLiuJi :iuJlill bugll 



oi Js^ Q 

. Jill— J \ dib*£- 4>u*3 j-d jj^J 4L - L.J' 0«X£*13 ^1-X^dL-il) ^ ^ 4^-jl ( 0 

jiix> (§) 

^J- Jj-jU = = je c-ilS” lil (S) 

*-?b— 

Cr ts 
r- . -. r = Jki_ 



T t=^ v 
'■ T ^ = t. v 



v o-i '— T lT-S £_* j-4 

,>j of J9U. Q 

^ j a^jU i_ = ^ t \ - T ^r = J ^cJlS'(ii (n) 

^[(t>“)^] AJIilJl A2~tit>4 

t ^lJl>~ 34 p j t ^ ^)\ a ...:.Uj ( 3 ^ 41 --^) 4LI3 i c— >■ = ^ e-ilS” \S\ 

(lT ')' 3 x ' ■ J [( l j-) i ] 0 = -^T" : Oi» 

L»*i 

jiii) ^ 

jlS" liyXli- ® 

'■(' + Lr r + V"0 = xj° ' 

cUJ'*# 

'•(\ +Lr r + r ^T) = ^ i 

(\+^r+ r tr n)_L^x'(\+^r + r a -n)\.= .-. 

j-i <yS 

(\ + ^+^1) (r+ T j- \a) \ * = 
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Angles of elevation and of depression 
applications of solving the triangle 
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